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The quadrennium 1979-1982 produced 
no table advances in surface water and 
groundwater hydrology, as well as important 
trends toward a more scientific basis for engi- 
neering hydrology. Examples of these devel- 
opments will be given below, as well as an as- 
sessment of current trends. 

One of the most significant areas to emerge 
during the last quadrennium is stochastic 
groundwater analysis. The basis for the con- 
ceptualization of groundwater Row and trans- 
port as a stochastic process is twofold: (1) the 
realization that hydrologeological environ- 
ments are exiremely heterogeneous, regard- 
less of the scale of modeling or data collec- 
tion and (2) die use of groundwater flow and 
transport modeling results within braader 
water resources or hazardous waste manage- 
ment studies where risk analysis requires and 
incorporates groundwater uncertainty. 

The work over the last quadrennium can 
be grouped into three broad areas: (1) statis- 
tical analysis of parameters and inputs that 
influence groundwater, the main method- 
ological approach being optimal linear esti- 
mation (kriging, state estimation). (2) stochas- 
tic prediction of model outputs, the main ap- 
proaches including spectral analysis and 
Monte Carlo simulations, and (3) statistical 
analysis for groundwater model identification 
and parameter estimation. In all three areas, 
special sessions have been held at national 
and international symposia to disseminate re- 
mits. While significant results have been ob- 
tained, much work remains in developing 
fundamental theory that relates the scale of 
the process to equation formulation in a man- 
ner that incorporates the heterogeneity of the 
medium. This work, is critical to the guniiui- 
wter transport problem. 

During the last quadrennium. the aware- 
ness of groundwater contamination from haz- 
ardous wastes— especially chemical wastes— 
has grown. As data from waste sites are being 
collected and attempts to model contaminant 
•ransport arc made, it is clear lhat current 
models and procedures arc iimtfhcicut in ;u 
lean two areas; (1) relationships among mi- 
CTWcale heterogeneity, numerical model rep- 
resentation and data collection arc not well 
coordinated at the landfill site scale, and (2) 
understanding of the chemical processes (for 
example, adsorption or desorption), biologi- 
cal processes (for example, degradation of 
chlorinated hydrocarbons), or physical pro- 
cesses (for example, relative conductivities or 
nuxmg properties of multiphase organics in 
curated media) is incomplete, 
fundamental work, including both labova- 
field analyses, is required if progress 
U ^.r* ma( k hi improving the predictive ca- 
pabilities of ground water transport models. 

In surface water hydrology, progress has 
“Kn made on several fronts. Most notable in 
me area of engineering hydrology are ad- 
jances in the implementation of on-line flood 
° r< r” st ^8 systems. During the quadrennial 
period, fundamental advances were achieved 
*pplying systems theory anti stale-estima- 
11 U> on-line hydrological forecasting, 
id e, ? c . ances include model structure 
enuhcaiion and parameter estimation, as 
as embedding hydrological models with- 
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■ oome of the most important work has 
a In the area of parameter idenlifiabilily 
; n j|^ nce P u,a * hydrological models. Results 
cate that the available data are insufficient 
,k. /" ate “ii the parameters accurately — ei- 
diiin« f moc * e i s neet i lo be simplified or ad- 
eei al con, Ponents of the hydrological bud- 
*« need to be measured. 

ivupin lfn Pi cnien tation of on-line Hood alert 
Weath*’ C i >0rt * inated by the U.S. National 
durinJ.u rvice ’ *™ grown by a factor of ten 
for suph ^'rodrennium, with the demand 
and fM a ^? le,Tls growing far faster than stale 
VVeaihi. o a ? e,lc * cs can fulfill. The National 
Donm,/ Serv ‘ ce leading the way in this im- 
desire of Jm jT he raosl nolB ble aspect Is the 
cent ns!" k "Urologists to incorporate re- 
Haiionall 0 ^ rc j'. results into these systems. Inter- 
85 can hi ' thl * area n 8 a ‘ n ‘ n g i° importance, 
v Wcd tn n We j I rom ro 16111 conferences de- 
ro How) forecasting (e.g., IAHS, 1980). 

•ion r»iH,J TC L t 8 Ua drennium. saw consolida- 
te area Jr* ■ s i8 ni hcani developments irt 
dtennin^ s,at, * acal hydrology. The last qua- 
logic d a , n ended with a conference on hydro- 
n, a r izitii Un gbein (1979), in sum- 

areas wh*, .? n ‘ erence » recommended five 
tended anr f , Fesearc h results could be ex* 
lion prohi«^^ V ei * 10 i m pbrtant data acquisi- 
^uded- dat ' Tflcse recommendations in-' 
alizaiiont w t ™ n ** >cr nmong stations (reglon- 

^ n iquei comm" ^ '“P*. so u . 10 appIy 
n common to surface water to other 


hydrological areas, carry out audits to see 
how networks fulfill current or modified ob- 
jectives, investigate how data needs vary with 
water management objectives, and improve 
coordination among various data networks. 

The general area of regionalization, as ap- 
plied to flood frequency, has received more 
attention during tne current quadrennium 
than other topics. The concern has been Lwo- 
fold: (1) development of statistical models 
and procedures that better represent flood 
data and (2) development of robust estimates 
using regional data in a hydrologies 11 y and 
statistically responsible manner. In the re- 
search community, there is wide belief that 
current operational methods should be im- 
proved. 

Fundamental research into flow generadon 
and basin structure has started to puli LogeUi- 
er work in widely varying areas: geomorphoi- 
ogy, soil physics, surface hydrology, and sta- 
tistical hydrology. A unifying theory for hy- 
drologic responses at varying basin scales lias 
not yet been developed; work during the last 
quadrennium focused upon various issues in- 
cluding I) the basin response and flood statis- 
tics based upon its geomorphalogical struc- 
ture, (2) soil variability and runoff variability, 
and (3) role of macropore flow, interflow, 
and contributing area surface runoff in the 
flow response. It is crucial that adequate and 
detailed data be available so that theories con- 
cerning runoff generation can be adequately 
tested. 

In hydrology, the long-term trend appears 
to be a bifurcation of the field into scientific 
hydrology and engineering hydrology. Excit- 
ing developments in scientific hydrology will 
be made in all areas: equation formulation 
for porous media flow, advances in our un- 
derstanding of hydrological processes at vari- 
ous scales, and improved statistical represen- 
tation of hydrological processes in time ami 
space. One hopes that equally exciting devel- 
opments will occur in engineering hydrology. 
At present, one secs some very creative appli- 
cations of research results— especially in the 
area of groundwater modeling. It is impor- 
tant for the engineering side of hydrology to 
understand recent developments and to ap- 
ply them where appropriate: likewise it is im- 
portant for those in hydrologic research to 
understand the problem faceil by field and 
engineering hydrologists. 
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The growing interaction of geodesy with its 
kindred disdpTinea, oceanography and tec- 
tonopliysics, may have been Lhe most si$mfi- 
cant trend in geodetic activity during this past 
quadrennium. Geodetic observing systems are 
now capable of measuring so much more pre- 
cisely (to die cendmeter level) and over such : 
a broader extent (like the oceans), that their 
results add materially to knowledge of crustal 
and mantle structure, of ocean bottom rebel,, 
and of oceanic circulation. Especially impor- 
tant is the application of precise, repetitive 
geodetic measurements, to the detection and 
analysis of time-varying effecis. Exwnples are 
the utilization of altimeter data to > yield iom 
boundary current changes, and of radio in- 
terferometry add laser rangmg iasysternaU- 
catly monitor polar motion, earth rotation, , 

ana crustal movements. • . •; 

There has also been an increased, aware- 
ness of the value of da»lcd I observations of - 

iift a Seffoft has bepn made to expose 

sySemaUcaberwUonq i9. tjtfit dw *n^^ic 

; precision of the,m«asiire^nts om. be propi. , 


A perusal of the presentations at the semi- 
annual meetings of the American Geophysi- 
cal Union over the past 4 years indicates not 
only that a major pnnion of the geodetic ses- 
sions has been devoted in these topics, hut 
that many papers in the oceanography and 
tectono physics sessions employ geodetic the- 
ory and observations to an extent never evi- 
dent before. 

The traditional tools for making geodetic 
observations are in the process oT giving way 
to more rapid, precise (and complicated) de- 
vices. Inertial surveying systems have already 
yielded operational results, and the Global 
Positioning System is on the verge of doing 
likewise. The report Tor the next quadretmi- 
um will undoubtedly feature the conse- 
quences of this incipient revolution in geodet- 
ic surveying methods. 

In contrast to the period 1975-1978 dur- 
ing which Geos 3, Lageos, and Scasat were 
launched, no comparable satellites became 
operational within tlic period under review. 
This circumstance, however unwelcome, 
forced scientists to thoroughly scrutinize the 
data recently amassed. Visible examples of 
this emphasis on analysis were two special is- 
sues of the Journal of Gtofjhyucal Research, Vol. 
84 (B8), June 30, 1979, on Geos 3; and Vol. 

87 (C5), April 30, 1982, on Scasat. 

During the past 4 years, the American geo- 
detic community benefited from the guidance 
provided by several committees of the Na- 
tional Research Council, U.S. National Acad- 
emy of Sciences, especially the Committee un 
Geodesy. The work uf these ouiumiUccs is de- 
lineated in a series of reports whidt furnishes 
an excellent panorama of the geodetic inter- 
ests prevalent today in the United States. 
These puhlic.nions by the National Academy 
of Sciences, Washington, D.C., are: Im/mrl of 
Technology un Geophysics, Geophysics Study 
Committee (1979); Applications uf a Dnlicatril 
Gravitational Satellite Mission, Committee un 
Geodesy ( 1 979); Nent for a Mnllipurpme Cadas- 
tre, Committee on Geodesy (1980); Geodetic 
Research and Development in the National Ocean 
Survey. Committee on Geodesy (l l J8U); FMeml 
Surveying and Mapping: An Organizational Re- 
view, Committee nn Geodesy (198U); Geodetic 
Monitoring nf Tectonic Deformation — Ttamtii a 
Strategy, Con unit tee on Gcudcsy/Com millet 
on Seismology (1981); Mneleiniznlmn nf thr 
Public Land Survey System. Committee on Inte- 
grated Land Data Mapping ( 1982). 

Special symposia on geodetic topics held in 
the United States lor die period 1979- 19H2 
were: Second I menial imml Geodetic Sympo- 
sium on Satellite Doppler Positioning, Ansi in. 
Tex. (January 22-215, 1979); Radio (met fern- 
metric Techniques for Geodesy, Westford, 
Mass. (June 19-21. 1979); Ninth Internation- 
al Symposium on Earth Tides, New York, 
N.Y. (August 17-26, 1981): Third Inierna- 
iti >11.11 (.enileih SvinpuMiim mi Satellite 
Doppler Positioning, Las Cruces, N.M. (Feb- 
ruary 8-12. 1982). 

One reason for this comparatively small 
number compared to the two previous qua- 
drennia is that other countries have been 
sponsoring more international meetings. U.S. 
scientists have participated actively in, and 
U.S. organizations have cosponsored, many 
symposia taking place elsewhere. 

However, the chief indication of the contin- 
ued vitality of geodesy in the United Slates is 
not displayed by conference activities but by 
the evidence of theoretical and practical re- 
sults ns manifested in die following reports 
on specific accomplishments, and the accom- 
panying bibliographical records. These cer- 
tainly are not complete. The proliferation of 
geodetic pursuits and applications lias ren- 
dered more difficult than ever the task of en- 
compassing within these reviews the entire 
field of endeavor. Following the precedent of 
the editors of the previous two quadrennial 
reports, 1 apologize Tor inadvertent omis- 
sions. 
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,, The years 1079 to J 982 have beep marked 
by a continuing expansion and development 
of sqUmology in the Upited States. In this in-, 
(■reduction, we summarize some of the high.--' 
lights of-this period as a prelude to the more 
detailed papers that follow; These papers _ • 
cover improvements iq our understanding ,qf 


U.S. National Report to 
IUGG 1979—1982 

F.tan periodically publishing the 13 overviews 
appearing In the U.S. National Report to the Inter- 
national Union of Geodesy and Geophysics 1979— 

1982. The U.S. National Report was published 
by AOU on behalf of the U.S. National Com mil - 
tec in four extra hjucs uf ftfL’iru 1 ! of Geophysics 
and Space Physics (RGSP). The discipline over- 
views appearing here were published with Ihcir 
associated papers (sec Contents list at (he end of 
llic each overview). 

Subscribers to RGSP will automatically receive 
the fourcxLra RGSP issues containing the U.S. 
National Report, which were mailed in June 

1 983. The four regular issues of RGSP are ap- 
pearing as usual in February, May, August, and 
November. Those who do not subscribe to 
RGSP can still obtain the entire U.S. National 
Report by entering a subscription to RCSP. In 
addition, the report of each discipline is auto- 
matically malted separately la those members uf 
AGU for whom that discipline is their primary 
AGU section affiliation; this separate distribu- 
tion Is made possible by grants from the De- 
fense Mapping Agency, National Aeronautics 
and Space Administration, Ntuionj] Oceanic 
and Atmospheric Administration. National Sci- 
ence Foundation, Office of Naval Research, and 
U.S. ecological Survey. 

earth processes together with improvements 
in the various geophysical techniques avail- 
able to study them. 

Perhaps the most traditional area or seis- 
mology ia the study of the simumr uf the 
earth's interior, though recent developments 
are folio wing most imtriidhinnal ilii'CLliom. 
Highlights uf this area inch trie signti'iuiut new 
information on lateral heterogeneity, anisot- 
ropy, and the mechanisms of scatteriitg and 
attenuation. Using a variety of techniques, we 
are tagiiming to identify the regions of the 
earth that are the most iieivrogeiteoiis and to 
characterize the heterogeneity in those re- 
gions. *iiic tipper mantle has long Irecii 
known to contain lateral variations, particu- 
larly in the uppermost part. New data are be- 
ginning lo suggest MihMaitli.il heierngeueity 
in the transition region between 400 and ti7H 
knt depth. In addition, more evidence is cmi- 
li rilling lateral variations in the lower ‘-Mid km 
of the mantle. Attempts to i elate these vnii- 
ntis heterogeneities to tectonic processes at 
the earth’s surface and motions in the earth’s 
cote are coniimting. 

Attempts lo establish a reference earth 
model that is in same sense a best lit to a 
wide variety of scismotogaal data ate ap- 
proaching completion. An ini cresting ton elu- 
sion of this work w.ut that the overall lit can 
be improved by the inclusion of elastic anisot- 
ropy in the upper 220 km of the earth’s man- 
tle. This anisotropy is transverse, wills a verti- 
cal axis of symmetry. Regional studies have 
often indicated some degree of both iiuns- 
verse and azimuthal uuisntrnpy. Wc are now- 
beginning to assemble these observations into 
a consistent picture which will, hopefully, re- 
late in some way to convection processes. 

Scattering and attenuation have long been 
of interest lor two reasons. First, we need to 
understand more about the physical mecha- 
nisms of attenuation at a wide range of fre- 
quencies. Second, the seismic aspects of test- 
ban treaty verification require that we be able 
to correct for attenuation in order to make 
accurate estimates or seismic yield. While we 
continue to refine the large-scale variations of 
the aLtenuaiion parameter Q using normal 
modes, some interesting new results are pro- 
viding information in the short-period baud. 
It seems likely that there may be a significant 
frequency dependence of Q in the 0.8 to 1.5 
hz range, corresponding to a simple relax- 
ation band in pure shear. Regional variations 
in attenuation, and complications due lo scat- 
tering, are known to occur, but many details 
of these phenomena are not well understood. 

Seismic studies of the earth's crust have 
continued to expand during the last four 
years and now represent perhaps the most 
active area of seismology. Many of the tech- 
niques that have been perfected in the explo- 
ration industry are now being applied lo the 
study of the earth's crust (particularly the 


deep crust) and upper mantle. At the same 
time, we are developing ways of generating 
synthetic seismograms tor n wide variety of 
structures and nrc moving towards the appli- 
cation of inversion methods to determine 
structure. 

U.S. activities in crusutl seismology have 
been dominated by the continuing Consor- 
tium for Cominentql Reflection Profiling 


(COCORP) project, a portable 100 station ur- 
ray built by .the U£- Geological Survey 
(USGS), and on increased use of marine mul- 


tichannel systems. COCORp continues to 
make detailed investigations of important 
structures in the United Slates anu is contrib- 
uting valuable new data to the regional geolo- 
gist. Pai^lcularly interestingi results vy*rc ob- 
tained in the Wind River Mountains or Wyo- 
ming, the Rjo Grande Rift zone, and the 
1 Appalachian' Mountains. The, deployment. of . 
a urge digital array in die Snake River Plain, 
has clarified the transition from the Plain to 
'the. Basin and Range province. Other studies, 
in California have provided valuable, in forma- 
tion on die Imperial VsjUey and the'.Mohnve 
Desert regions. Marine studies using both re- 
flections^ Lems, and ocean .IxiilQin seismome- 
ters have (ended to focus on the 'continental ''I 
margins. Here it has been possible in a nunir.i 
ber of qreaS lo clarify (he. sedimentary cob '! 


: i "i ; 











umii and its structural relationship to die 
cone menial basement. 

The crustal seismology studies overlap with 
raan F other investigations in the general area 
of seismniecionics, the study of processes in 
active regions. In this area, improved tech- 
niques m hypot-cmer location, long period 
body wave modeling, and routine estimation 
nr the seismic moment tensor have led to new 
insights Into the faulting process. The charac- 
teristics of subducting slabs continue to be ex- 
plored. Complexities in slab shape due to 
very shallow dipping subduction in some re- 
gions have been csiablished. At deeper 
depths, more and more slabs are (icing dem- 
onstrated to contain clearly separated seismic 
zones, though the processes involved are still 
open to question. Interpretations of data col- 
lected during the Rivera Ocean Seismic Ex- 

nprimnnl /nmioAi ■ ■ 


to host rock and fault gouge properties. Mod- 
eling shows distinct promise, ana we are be- 
ginning to understand the ways in which 
complexities in prestress distribution and 
rack propei ties influence fault probation 
and stopping. More success is being identified 
in the area of long-term predictors. Estimates 
of recurrence rates are constantly being im- 
proved. and the seismic gap concept has been 
successfully applied) to the actual prediction 
of two earthquakes. The continued high level 
of research activity in earthquake prediction 
suggests that we are slowing moving towards 
real success in this field. 

Research in theoretical seismology has con- 
centrated primarily on the synthesis of near, 
regional, and Far field waveforms due to a va- 
riety of source models. In the near field, a 
number of techniques have been developed 
to take account of local structure. However, 
much remains to be done in including the 
complexity of the seismic source, which is the 


, w — w ui.n||iu. tiA" 

eminent (project ROSE) are now being pub- 
lisheti. These have >, rlw «U : *r£_ 


r. ■ . , ■■ j ^ “WU utlllV uuu- 

lisheti. These have provided detailed infor- 
mation on the relationship between seismicity 
and structure near a mid-ocean spreading 
ridge. Some events were clearly related to a 
topographic trough, while others were not 
obviously related to topography of the sea 
bottom. In another area, a number of investi- 
gations arc beginning to unravel the complex 
tectonic processes at work in the Caribbean 
region. 

fn the Held of earthquake prediction, pro- 
gress in understanding short-term precursors 
lias been slow. Efforts have been focused on 
improving our understanding uf the nature 
of the earthquake process and its relationship 


dominating factor at high frequencies. The 
construction of regional synthetics has heen 


construction of regional synthetics has been 
spurred by the test ban treaLy verification 
program and is making substantial progress. 
Modifications to the classic Thomson-Haskell 
technique allow the calculation of P-SV and 
SH synthetics in a variety of structures. In 
the Tar field, the emphasis has been mainly 
on the inversion of network waveforms to de- 
rive the seismic moment tensor. Other theo- 
retical studies have continued work on the 
dynamics of fault rupture, and wave propaga- 
tion from explosive sources. 


The field of strong motion seismology lias 
grown rapidly during ihe last four yeut.s. The 
measurement, interpretation, anil puilitiinii 
of near field ground morion due to earth- 
quakes lias been impacted hy a .substantial 
growth in the number of instruments de- 
ployed, in die amount uf data .nailable, ami 
in the interest of agencies a men tied with 
hazards reduction and potential damage to 
critical strum ires. Over 117(10 strong motion 
accelerographs have now been deployed in 
the United States. While most of these aic 
analog 'instruments, from which the data 
need digitizing lor processing, llicie are an 
increasing number of digital instruments. 

The 1979 Imperial Valley earthquake gener- 
ated a particularly extensive data set that has 
been the basis fnr many investigations. Near 
field waveforms arc u(Tcc-icd hy .tenure c har- 
acteristics, propagation path, and site re- 
sponse. While all arc important, our ability to 
predict strung ground motion is apparent iy 
most limited by our understanding of the 
seismic source. 

The increasing use nr digital instrumenta- 
tion has not been limited to the strong mo- 
tion area but is taking place throughout seis- 
mology. Most importantly, we arc establishing 
a global network of digital seismic stations, 
consisting of the Seismic Research Observa- 
tories (SRO's) funded by DARl’A and man- 
aged by the USGS, and the stations of Hie 
WWSSN network that have hcri upgraded to 
digital capability by the USGS. The dynamic 
range of these instruments has already prov- 
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EGT Project 


I lie European Gcolraverse (EOT) ha* been 
planned as a major geoscience project that 
will run Tot 5-7 years involving collaborative 
clxorts or geophysicists, geologists, petroln- 
^1818, geodesists, and other geoscientisis from 
milerenl Eumncau munirics. A first draft 
proposal was elaborated in 1981 bv a Work- 
ing (.roup of the Eumpean Science Research 
Councils (ESRC), a standing cum mince of Hie 
Lumpcan Science Fniindaiiuii (ESF)- it was 
subscqi.ci.tly modified following the amctid- 
menu requested hy the ESRC and was finally 
approved by the General Assembly of the 
ESF on November 5), IONS. 

Hie broad aim of the EGT is to secure an 
iiiKlerstnndmg or how the continental litho- 
sphere formed and reacted to changing phvs- 
!5 j| a,,d geo'uctric conditions through time.' 
Olio of die best locations f..r such a study is 
Europe because it is made up of a number of 

E ™ Vlnre V™8 in 8 in succession from 

he oldest Preramhnan areas of Scandinavia 
to the currently active area of the Mediterra- 
nean. The concept of a geuir averse has been 
chcaen in order to provide a continuous, inte- 
grated study of sufficient scale to cross this 
whole region like a 5wa ,he that will give new 
in formation about the dynamics and vertical 
and lateral variations oF the lithosphere, both 
within and between adjacent provinces. 

Geophysical and geological surveys carried 
out so far have revralcrl imtvsn f._i 


of the lit hosphere-ast heliosphere system, 
which in turn will be of general scientific ben- 
elit. Although certain techniques are pro- 
posed for the full length or the EGT to pro- 
vide continuity and depth of information, 
most of them will be applied selectively so 
that the combination of methods utilized will 
be those most appropriate to the particular 
problem under investigation. Vital to the con- 
cept of the EGT is that it should be carefully 
directed and contain within its broad-scale 
framework a number oT linked experiments 
with specific geological objectives to derive 
the detail that is essential. 

The goals of all these various experiments 
can only be accomplished by close interna- 
tional cooperation. Since the aims of the EGT 
require a continuity or information on a large 
scale. H is mandatory for these investigations 
io be carried out m t|, e form of a ■Joint Pro- 
gram. 

Two specific projects .where the scientific 
o^ecuves are essential to the aims of the 
EGT. but which cannot be realized along the 

rrZ f SUC n’ have also been included in the 
EGT Joint Program. They are of fundamen- 
tal importance to the understanding of the 
crust and mantle in Hercynian Europe. 


ous geological and geophysical institutions in 
a number or European countries. 

Those experiments contributing to the ha- 
ste objectives of the EGT on a regional and 
more detaijcd scale that can be realized as 
part of national or niuliinarional programs 
are included as “Regional Studies." They arc 
quite numerous and, therefore, for the sake 
ol brevity are not listed here. 


Organization and 
Coordination 


EGT Joint Program 


. V L surveys carne 

out so Tar have revealed important features 
relevant to ihe objectives of the EGT. At the 
same time, however, they have disclosed a 
number of fundamental problems that can 
only be tackled within the framework oFa 
wxle-scope, multidisciplinary, large-scale proj. 

Extending from the northern tip of Scandi- 
navia southward to North Africa the EGT is 
located ,o encompass Hie pre-2500 Ma old 

9 uc !*I u f , in Ehc northernmost part 
of the Baltic shield; the Proterozoic, Paleozo- 
ic, and Cenozoic provinces of northern and 
central Europe iha L have been added on to 
this nucleus; and the active transition zone 

The EGT has been chosen such ihat-.m,- 
cceding from north to south— a -iflOO-km- 
long section is obtained which, in three ke- 
nients, covers the whole time span of the his- 
lory of the continental lithosphere. From a 
WctcititL-geologtc point of view. Europe can 
be divided into three main units: (h the Pre- 
camhr tan shield nr [-'cniioscanriia (age -3100 

b ° rdcr reBio,,Sl indud - 
Sfi i H ■ ™ V a P lo ' m Ma); 


1. Simultaneous geomagncric observa- 
tions along Lhe EGT. 

2. Mapping of the resistosphere and con- 
ductosphere along the EGT. 

3. Mapping of the lithosphere-asi hemi- 
sphere system by seismological techniques 

Sn5w EGT (seismic s,,rface waves? crustal 
transfer functions, and P delay studies). 

1. Lleen seismir cnimili r.i__ . 


. n . . * »uuiesi. 

1. Deep seismic sounding of the litlio- 

“S 1 "™ 1 “ die EGT). 

5. Multidisciplinary (tectonic stratigraphic 
sedimentological, petrological, geochilotri- 

Jil« wS ,et,C ’ ^ anisot ">P>) studies as 
syn ° pLc geophysical surveys in the 

S« n A1PS ' P ° Va,Iey ’ aHd Northern Ap- 

8. Deep seismic sounding of the litho- 
sphere (central segment of the EGT) 

/. Synoptic geological and geophysical 
tud.es of border regions ImSSSSSm 
lectonic units of Hercynian age (central seg. 

zone f?l U r l! idi - cip J. in . ary 5,ud y of die contact 
Mne (Toroquisi-Tosseyre Line) between Pre- 
cambnan and Hercynian Europe (southern 

. I™*.: 


A multidisciplinary international program 
ot the size and duration uiitlined above will 
need an organization and coordination that 

u- ICady l Jro R re,s a »<l rcnliziition or 
the EGT objecuves. An EGT Scientific Coor- 
dinatiug Committee was Toi meet to supervise 
Hie compilation and die inventory of Hie data 
mnl results relevant to the EGT. It will also 
identify and encourage those research pm- 
posals that meet the objectives of the EOT. 

north SeCUOn! ! 1 sroups ' one for ‘>r lhe 

The EGT’ C -» Ur ? ' a - ,,d 1 SnUlhcrn “gHWiil* «f 
the EGT. will plan in detail and supervise the 

of lhe J«iw Program and advise on 

be gfven 8 3 *“ ,dlC * 10 wllich P™» ri *y sluill 

oi J5 C Secretariat in Strasbourg will ; ,s- 
8ISI the Scientific Coordinating Cloimnitiee in 

z a d .inn ,S r rm,V - "T*". a,ld cnsi,rc ^ urgnni- 
wnon of sectional and regional working ** 

gniup meetings. It will also help in synch m- 

fon !n US acllV!l,es - channel infoi i.ia- 

tion, and organize an annual workshop ol sri- 
mists who actively participate in the EGT, 
Since the realization of Hie Joint Program, 


running for a period of 5—7 yean, require! 
funding beyond the scope of an "Addiiiai! 
Aciiviiy" of die Kiiro}ieitii Science Foundin' 
(ESF), it was proposed that contribuiioDut 
this program would have to lie secured mi 
nut ini ml level by the appropriate funding 
agencies. The ESF in agreement with its p- 
marv role will coordinate the impleraenuiij 
of the national ell oris. 

A sepat ate budget fur the costs of "Cwfr 
iiatioir lias been established within the 
framework oi an Additional Activity of tb 
ESF, which is financed by contribution? fo 
the participating member organizations »£ 
reaily agreed upon at the last ESFGenml 
Assembly in November 1982. 

The Regional Studies will have to be fuoi 
«I hy the appropriate national agencies it 
cm ding m Hie specific scientific interests ani 
needs ol the dilleieiti countries and the 
able financial means. 

Tlie iiK'inliers of die EGT Scientific Cow- 
diuitiing Cnmuiiiiec arc St. Mueller (Ziirict- 
ihainnati; A. HerthcUcn (Kobenliam); P 
Giese (Berlin); C. Morelli (Trieste); D. Blun- 
dell (London); II. Zwart (Uutxlit); A. Hire 
(Paris); E. Banda, Scientific Secretary (Insti- 
tute of Geophysics, ETI i - H Onggerberg, CJ1 
8G93 7. firi eh, Switzerland). 

Fiu ihcr inforiiialinii can be obtainal 
tltrough the Scientific Secretary or dim# 
11. Mimscli, Seeretm y of the EGT at 
ropeaii Science Fimndation, 1. QuaiLefl) 
MarnOsia, F-B70tX) Strasbourg, France. 


This news Hem sms contributed by StefAn 
Muettrr, Imtitut file (ieopkjsik, ETH-Ht xgff 1 ' 
brig, CII-XW3 Zilrich. 


Geologic Map of the Rio G rand ® 
Rift and Southeastern Colorado 
Plateau, New Mexico, and Arizon 

(1983) 
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ERL Director 
Resigns in Protest 

George H. Ludwig resigned in protest lust 
month From his post as director of the Na- 
tional Oceanic and Atmospheric Administra- 
tion (NOAA) Environmental Research Labo- 
ratories (ERL). Ludwig, who will retire in 
February 1984 after SO years of government 
lenrice, told Eos that he resigned "with the in- 
rent of making a statement” about changes 
within NOAA that he says are weakening the 
agency's research program. Ludwig is now 
ihe assistant to the National Aeronautics and 
Space Administration's (NASA) chief scien- 
tist- . . _ . 

■The NOAA reorganization process of the 
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Go , Te |\ The continental crust of Europe 
“divided into four tectonic realms, from 
™ot to youngest; Prerambrian Europe, 

, *? n .‘ an Eur °pe, Hercynian Europe, 

no Alpine Europe. Within each realm a 
urihe r subdivision is shown, according ci- 
er to the age or style of deformation, to 
e a ge and nature of the rocks involved, 
mn u- imensil >’ °F accompanying meta- 
rphtsm and/or magmatism. Precanibri- 
.L _ “rope (--3100-600 Ma) comprises (I) 
Baltic Shield, wiih exposed Precambri- 
3nd dle Easl European Platform 
b«n fe u recara hrian crystalline rocks occur 
Ilk,? 1 ■ y0un B er sediments (except in the 
u h ,n ^ Massif where the basement has 
^"uplifted and exposed) and (2) die 
lanHr Precamb ™n basement of the Mid- 
[? t0 U -Br ahant Massif (stretching 
ik p Pr English Channel). Tectonically, 
VWH nan crustal rocks of north- 

and ,he 0uter Hebrides be- 
ShiflH ^ ortb Ar nerican-Greenland 

Mat.' ^‘Ionian Europe (-600-400 
SSu? P ? lea the British— Scandina- 
Ptjit.L r , “Pides and the north German- 
fion .... Cdonides - The supposed colli- 
shown ^ ln J dlc Briti sh Caledonides is 
north r^ 1 a dottetl hne. Most of the 
deenlv j® r, P a [ v ~ Po lwh Caledonides is 
SwtiarT? bencath younger sediments. 
FormS“ & r °P e (■'■400-230 Ma) once 
toes or v ■ mounlain belt <tlie Hercyn- 
nsounialns), but is now 
“SR size 9 j ? nun, her of massifs of vary- 
cynian L ^ mterv enlng areas with Her- 
supposed Hercyn- 

line Alnl ** l ulUre “ shown as a dotted 
tomnrbfi Urope (-230 Ma to present) 
n °rih and lhe ^° un 8 mountainous regions 
hZl™ 5* of Mediterranean,. 

the inriem j on lo 1116 collision between 
In p re .A,:. Eurasian and African plates, 
inifiated ? Eu rope, incipient rifting. 
BrSStg* formation of the Rhflne-' , 
Ma ago ru C |J a j en system around 50 . 
^eientiv .?,t- edllerTane »n region is 
felly. to strong tectonic at- ; 

L — ; news item p. 455.) •: 


cm year ^ hecn unusually traumatic for 
LKL, Ludwig explained in a memo to his 
LKL colleagues when he announced his de- 
P™**- "Specific actions have shifted many 
°. . s long-standing management respon- 
sibilities elsewhere in the [Department of 
Commerce] and NOAA." 

He cited “the movement of most of our re- 
search support services (including manage- 
ment of the Cyber 750 research computer 
and library)" to the NOAA/Commerce De- 
partment administrative support centers, 
our loss of most of the funds appropriated 
to solve our computing needs over the next 
decade, and the impending transfer of our 
research aircraft to the NESDIS [National 
Environmental Satellite Data and Informa- 
tion Service]." He told Eos that he feels the 
movement of these support services away 
from ERL means that these services will be 
less responsive to NOAA's research needs be- 
cause the management control would be far- 
ther away from the research organization. 

‘‘This process has recendy progressed to 
the point where decisions have been made 
before 1 was even given an opportunity to 
discuss them. This state of affairs clearly re- 
flects a difference of opinion about the level 
of resource control and programmatic au- 
thority required by the ERL director,” Lud- 
wig told his colleagues. "Although I have nev- 
er argued for complete autonomy without re- 
sponsible planning and accountability, I have 
consislendy held Hie position that many ele- 
ments of administrative decision making and 
the control of the tools of research should be 
at a level where the details of the research 
programs and of the process of research are 
clearly understood. In many instances this 
will 110 longer be the case, and I expect that 
the research program will suffer." 

Neither NOAA Administrator John Byrne 
nor NOAA Deputy Administrator Anthony J. 
Calio has given an official reaction to Lud- 
wig's resignation. However. Byrne told Eos 
that he is "disappointed that lie [Ludwig] re- 
signed” and attributed the resignation to a 
sense of fatigue and frustration with the in- 
creasing bureaucracy placed on government 
employees, particularly with an administra- 
tion that has altered the structure of govern- 
ment. Byrne also said that in the past few 
years NOAA has become closer in, mid is do- 
ing mure work in concert with, its parent 
('nmmerce Department. This could cut into 
Hie flexibility of middle level managers, 

Bvrnc said; he suspects (his may have played 
a role in Ludwig's resignation. 

Ludwig, a cudiscovercr of the Van Allen 
radiation belts, joined LRL in HUH) as a sen- 
ior scientist, coming from a management po- 
sition in the satellite service. It was a con- 
scious move, he said, to go Kick in research. 

In August 1981, lie suit ceded XVilnnu Hess, 
now director of the National Center fur At- 
mospheric Research, as ERL director. 

When Ludwig became ERL director, lie 
and NOAA Administrator Byrne discussed 
whether an ERL director was needed and 
whether die ERL director should be based in 
Boulder, Colo. "I fell we had ail excellent ba- 
sis of agreement," Ludwig said. One year lat- 
er the enure issue arose again. The NOAA 
reorganization dial was suggested in early 
1982 included plans to coalesce five of the 
nine current ERL laboratories by combining 
them into a single regional laboratory. In this 
concept, the five current environmental re- 
search laboratories would have been down- 
graded to "program elements." Last August, 
though. NOAA Administrator John Byrne 
decided not to reorganize ERL. Since then, 
Ludwig says, a series of small but substantive 
changes have altered significantly the man- 
agement of research support services for 
ERL’s program. 

"Many of the changes which have actually 
occurred are, I believe, serving to weaken, 
rather than strengthen, NOAA’s research ac- 
tiviues," Ludwig told the ERL laboratory di- 
rectors and sialt when he announced his res- 
ignation. Neverdieless, he told Eos, he still be- 
lieves strongly in NOAA. He said he hopes 
his resignation will serve as a constructive 
step and that it will focus increased attention 
on the strengths of die NOAA research pro- 
gram. . _ 

In the late 1950s while at the UntversiLv of 
Iowa, Ludwig worked with James Van Allen 
and shared in the discovery and early delin- 
eation of the Van 'Aden radiation belts. After 
earning his Ph.D. at Iowa in I960, he worked 
at the Goddard Space FlighL Center In vari- 
ous capacities for a dozen years and then ■ 
went to several management positions at the 
satellite service, Ludwig received the NOAA 
Program Administration and Management 
Award in 1977, the NASA Exceptional Ser- 
vice Medal in 1969, and the Academy of 
Achievement Goldin Plate Award in 19G2. 
Also that year he was pictured in Life maga- 
zine as one of 100 outstanding young men. 
He is a member of the Committee on Data 
Management and Computation of the Na- 
tional Academy df Sciences. 

At NASA; Ludwig will work on space re- 
search data management. As part of the pn>. 
Ject, he will examine existing policies and 
general practices For the acquisition of data 
on space and . will look closely at how such . 
data are distributed, processed; and archived 
for research. The project alms to lav a roun- 
datiop for future data management Arid poll; 
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Z°: The Extra Force 

Researchers at CERN (European Center 
for Nuclear Research) have reason 10 believe 
lhaL they have finally ulucived the elusive su- 
per heavy 2° nuclear particle. The ubservation 
is important because it represents the unify- 
ing link between the physics of weak-field 
phenomena and elect roinngnciic forces. The 
Z° particle was predicted by the Salnm-Wein- 
berg model, which is an attempt to pull to- 
gether all physical forces into a single field 
theory. The as yet uncalibralcd experiments 
at CERN project the new particle's mass at 95 
± 5 GeV, or about the equivalent to the com- 
bined masses of 95 protons. What remains in 
the search for such nuclear particles arc 
"heavier Z°" particles (200 GeV). "top 
quarks,” and "Higgs particles” all of which 
areparts of the Salani- Weinberg model. 

The Z° panicle is related to, and in some 
way analogous to, the photon (though much 
more massive). Photons and Z“ particles are 
both invulved in electromagnetic forces, but 
Z° carries an extra force, which is the weak 
field contribution that results in a violation of 
parity. The Z° is considered the link between 
weak interactions and electromagnetic fields 
because it benignly mediates both. 

The discovery uf the Z° particle may mark 
the end or the experimental road for the pio- 
neering aspects or panicle physics. In a re- 
port about a recent discussion uf the finding 
of the panicle, R. Walgate says that further 
steps in test the grand unified theories will 
require inniparatively high energies, on the 
order or 10” GeV nr higher. These energies 
are not feasible in any existing or planned fa- 
cility (Nature. June 9, 1983). 

The path uf experimental research leading 
to discovery of the Z° was exciting, elegant, 
and perhaps was sufficient evidence of weak 
field existence in itself. F. Close described ex- 
periments to test for the “icll-iale signature" 
of the presence uf the extra (weak) force. 

The parity violation, nr departure from mir- 
ror plane symmetry, if detected, is a measure 
of weak force interaction. In parity-conserv- 
ing imcraciiuus, the weak licit) e (let is arc 
manifested in utlicr ways. Indeed, experi- 
ments with left- and riglit-l landed (polarized), 
high-energy electrons h.ivo demonstrated 
small violations of niinut symnieny. Like- 
wise, experimental clci c mil-position tculli- 
sinn-aniiihil.uinn) processes have been con- 
trolled IuiIcicm weak fields hy analyzing the 
resulting ami mailer equivalents. 

As was described by Close ( Nature . May 26. 
1983) “If the electron -posit iun annihilation 
were controlled only by the electromagnetic 


interaction, then processes that produce jl~ 
and it* (muons and antimitons) would yield 
the p* in the forward hemisphere marginally 
more often than in the backward. (Momen- 
tum is lulanced by ihe p." emerging in the 
other hemisphere.) If the weak interaction 
also plays a pan, as in the Salam- Weinberg 
model, the p + should emerge more often in 
the backward hemisphere.” Close goes on to 
describe that this is exactly what has been ob- 
served. 

The new CERN experiments involved pro- 
lon -anti proian collisions in a device that is 
Ted by the Super Proton Synchrotron (SPS). 

As the high-brilliauce, high-energy beams col- 
lided, numerous particles were released, in- 
cluding weak-field charged particles (w* and 
w") and the neutral Z° particles. The decay 
of these particles produced tracks in the facil- 
ity's gas-filled image chamber. As a Z° decays, 
an electron -position pair is emitted, the two 
producing diagnostic straight-line tracks in 
opposite directions. 

New directions in the study of cleciro-weak 
field theory, and its unity with electromagnet- 
ic field theory, will first involve improvements 
in the beam quality of the particle colliders. 
Higher energy experiments probably will not 
be obtainable in this decade. According to R. 
Walgate {Nature, June 9, 1983), "Another pos- 
sibility is tu search for Cent a tiro events, seen 
a few times in cosmic rays, which indicate 
that a new kind of physics may set In at ener- 
gies not much above present values ." — PMB 

New Pulsar 
Discovered 

The discovery uf a fast -spinning pulsar iliui 
is part of a binary system may provide a key 
in resolving the controversy over the imuire 
of pulsars. Vale ntin But iuknfT uf Cornell Uni- 
versity, working with two Ir.ilijn astronomers, 
Rusaliiia Buccheri 41 id Franco Fauci, discov- 
ered the pulsar and its companion by using 
the 305 in radio telescope of Hie National As- 
tronomy and Ionosphere Cenict ne.tr/Vrcci- 
bn, I'uc-rin Rico. The astronomers concluded 
that the newly discovered pulsar is pari of a 
binary system because its pulsing period is 
nut constant, a sure sign that something else 
is in the vic inity. 

Spinning at 163 limes per second, the pul- 
sar is rotating slower than die pulsar discov- 
ered at Arecibo last November (612 times per 
second), but the binary nature ol the new dis- 
covery may help answer die question whether 
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a pulsar's rate of spin is accelerated by die 
transfer of mass from a companion or wheth- 
er a pulsar comes into existence already spin- 
ning. Most astronomers consider pulsars to 
be remnants of supernovas or exploding stars 
thru collapsed into extremely small, dense ob- 
jects and emit intense .short hursts of radia- 
tion at regular intervals. 

Designated P1953+29 lor its coordinates in 
the sky between the constellations Vulnccula 

and f'linnitf »U.. ....I «!._ ■ 1 


. / TII||H,LUH 1 

and C.ygnm, the pulsar orbits its companion 
every 1 20 days. 1 lie pulsar is 1 1.500 light 
years from earth and lias a diameter of about 
9.5 km. Its mass has not been determined. 
Two unique Features of PI95S+29 are the 
emission of radiation for at least 42% of its 
rotational period (an unusually high rate for 
a pulsar with this particular spin rale) and its 
drastic changes in pulse shape at different re- 
ceiver frequencies. 

P 1953 + 29 was discovered when the astron- 
omers were searching the sky for rast-spin- 
ning radio pulsars in an area where a satellite 
had previously discovered some point sources 
for gamma rays. Because PI 953+ 29 is locat- 
ed close to one of these point sources, the as- 
tronomers will try to find a physical associa- 
tion between the pulsar and ih'c source by 
conducting simultaneous observations by us- 
ing the Arccibo telescope together with other 
expert men is. One of the first such projects is 
a simultaneous observation with die balloon 
experiment FIGARO, a French- Italian joint 
venture scheduled for release in Brazil in late 
I {IRS. 


Synchrotron 

Advances 


Mineral physics si tidies, which gain prcci- 
sion as tunc decreases during a measurement. 
Mil benefit greatly rmni the availability of 
beams existing from synihrotron facilities. 
Unusually intense radiation is emitted from a 

tvnrhmirfin in iU . ■ 
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synchrotron in the broad spectral range from 
the infrared ihrnmrh v : ° . 


/ irtnue irom 

the infrared through the X ray region and 
beyond. For example. X rays, which are re- 
leased from such a facility at intensities of 10' 
times I hose of conventional generators, can 
Ik used for studies ol mineral .structures 
such as XFAS (X ray fine structure) and pliu- 
t muni nit ion, which were iinilicuiglii of only a 
decade ago. ’ 

One reason for this new capability is that 
accessories for synch ruirons tailed wiggle™ 
and undulators have evolved from die labora- 
tory-curiosity stage to useful devices during 

i ? n >\ C pcriod - T,,cse nvw ‘^viecs step up 
the nnlliiiitce (flux per steradian Tor a unit 
source area of a narrow wavelength band) of 
a synchroiron-produced beam and can be 
adjusted so as to extend the spectral range of 
the radiation. The truth is that most of the 
uld and even the new synchrotrons were de- 
signed or planned without the knowledge 
that Higglers and undulators would be suc- 
cchFuI according to a recent report (Physics 
Today, Jane 1983). 

Now a number of totally new synchrotron 
frailties are being proposed that will contain 

3 larffA mimkok n r t . a . . 


are wigglers and undulators? Electrons and 
positrons arc the charged particles that are 
accelerated around a circular path in a syn- 
chrotron. The curved motion is the steady- 
state acceleration (change in direction) and 
this causes the particles to lose energy. Syn- 
1 chroirons were originally designed to study 
or otherwise employ the high-energy, 
charged jiartide beam. noL the white radia- 
tion that is emitted as die energy loss due to 
the curved motion in a magnetic field. This 
white radiation had been thought to be of po- 
tential future use in physical measurements. 

It is this radiation that is being exploited for 
mineral physics and other condensed matter 
studies. 

The standard bending magnets in a syn- 
chrotron yield intense, broad, fan-shaped 
beams of radiation (for electrons of 1 GeV 
the cone angle of emitted radiation is about I 
mrad). For X ray diffraction studies of miner- 
als. however, the wavelengths are not suffi- 
ciently short and simultaneously intense after 
passing through collimators and moitocliro- 
meters to be of significant improvement over 
conventional X ray generators. 

Wigglers and undulators are periodic mag- 
nets that can be inserted in the sections of an 
electron storage ring that are Tree of other 
magnetic fields. These devices cause electrons 
passing through their fields to curve around 
ami accelerate over relatively short distances 
and thus radiate the energy they lose in the 
process. The resulting radiation is a very nar- 
row beam or gready enhanced brilliance and 
extended wavelength. 

The five synchrotron facilities in die Unit- 
ed States are SURF (at the National Bureau 
nr Standards in Maryland), CHESS (at Cor- 
nell University). SPEAR (at Stanford Univer- 
s,| y), Tantalus and Aladdin (ai the University 
of Wisconsin), and NSLS I and II (at Brook- 
haven National Laboratory). They are al- 
ready in service in mineral physics studies, a 
few examples of which are instantaneous, sin- 
gle-crystal X ray structure determinations; 
nigh-pressure, diamond cell in situ, X ray dif- 
fraction measurements; bonding studies by 
energy-dispersive XFAS; and electronic struc- 
ture measurements by photo-emission, in 
which the white synchrotron radiation can be 
tuned to observe the electron levels . — PMB 


mg to the Report of the NASA Arivisut v 
Council: 

“The Space Act authorizes NASA to pm- 
vide the widest practicalile and :i]»j>in|ji i.ilc 
disscminiiiiiui uf inlbniiatioii min fitting 
NASA's activities and the test ills tliricnl 
(203(a)(3)) and to foster 'the picM-ivutinn ol 
the role of the United Stales as a leader in 
aeronautical and spare sciences and leduinlu 
gy’ (102(c)(5)). NASA lias been intuitu ting 
effective information and edmatioii pin- 
grams under this charter for Mime time. Per- 
sons who would piuduce more comprehen- 
sive mission documentation and educ ational 
material would significantly implement 
NASA's charter and augment its i iiin ni ai - 


tivities." 

Private citizens they may lie, lint die rh<>i<f 
of the first several individuals will lie the re- 
sult nf rigorous procedures, not only because 
of physical and medical ennside rations, but 

because their important contributions to the 
tasks of the space shuttle are in rather i ritual 
need. NASA needs capable help in space 
right now by people of various disciplines, 
people who can go on a space shuttle flight 
with as litde as 100 hours of naming in a y. 
month period, not 5 or more years its is tin 1 
case with shuttle astronauts. 

Eventually, the program will be expanded. 
The current plans are to have an observe r-iit- 
space program of narrow scope but ol great 
potential benefit to space science and indus- 
try .— PMB 


TV Series 
on Geophysics 


AIPG Membership 


Members or ACU now are qualified to ap- 

rn i- m * rallfrs *''P ■ I1 American Institute 
of Prqlcssiuiial Geologists (AIPG). The con- 
stitution and bylaws of the geologists' associa- 
tion require that applicants for membership 
hold prior membership in one of the societies 
affiliated with the American Geological Insti- 
tute or in other scientific societies specifically 
approved by AIPG; AGU has been approved 
by the executive committee. 

For additional information, contact AIPG 
national headquarters at 7828 Vance Drive. 

S^f 3 cl83™ da ' C ° 8 “ 3 ,le ' eph0nC: 


a mu win coni 

a large number or wiggler and uijdulator 
magnets, and, essentially, will not even make 
use or the normal radiation yielded by the 
synchrotron bending magnets. Wigglers and 
undulators are, of course, being adapted to 
existing facilities and to those under construc- 
tion currently. All of this recent upgrading of 
synchrotron radiation beam* will benefit 
state-of-the-art mineral physics studies. 

What is synchrotron radiation, and what 


Is Space for 
Ordinary People? 
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M.I. Budyko 

English Trans., R. Zolina 
English Trans., editor, L Levin (1977) 


The application of physical clima- 
tology in studying climatic changes is 
[he main problem presented in this 
book. 

Budyko also deals with the effect 
of climatic chnnges on biological 
processes including the evolution of 
living organisms. He presents the 
need to develop methods, and offers 
suggestions, for controlling climalc 
modi fica lions. 


A ribbon . Advisory Council to the Na- 

NAl1 Cr ° naU , llCi and S P ace Administration 
(NASA) recently reported the results of its 1- 
ycar study on whether to send private citizens 
on space shuttle missions. The answer lYom 

L h a m Pane [’ Wh -' Ch W “ made U P of an astr °- 

« physician, several major space indus- 
try executives, and the author James A. Mich- 
ener. was yes. If this result is acted upon ai 

Znm Th' 5 ' 1 -"? 8 RUblic re,alions 
program. The mam objective, it would ap- 
pear, is for laymen to provide real functions 
m space m«sion S ; they could add a vabaWe 
dimension to the missions, if only by commu- 

" fir 2; l,a " d s P a ™ experiences to the 
general public. But, in addition to the wide- 
spread public interest in space, ordinary citi 

t and ,n the f «Sin 

space technological manufacturing plants ati- 
I*? lo ^ a P»d bet in a decade of so Jsd 
civilians can contribute (o readiness oro'ffram 
work with highly ,p«hli K d 


A seven-part public television series on 
earth sciences, dubbed ‘Terra Nova." is ex- 
pected to begin filming this fall. The series, 
slated for prime time, is also designed us mi 
introductory course in geophysics fin « nllege 
students who are not science majors. Comple- 
tion of filming is expected in 1985; no ; ,ir 
date has been scheduled. 

Public television station WQED, Pittsburgh 
in association with the National Academy of ’ 
(NAS), is producing 'Terra Nova." 
WQED and NAS collaborated on the iirodue- 
uon of the Planet Earth series, which original- 
ly aired some 25 years ago. The Annenberg/ 
Corporal ion for Public Broadcast ing (CPU) 
Project has provided a |3 million gram lot 
N° va -" Two years ago AGU gave 
$10,000 for NAS to develop basic scicntifu 
plans for the geophysics series. 

Among the topics in be explored in the se- 
nes are solar system cosmology, comparative 
planetology, solid earth geophysics, plate tec- 
tonics, mineral resources, hydrology, ocean- 
ography, climatology, meteorology, the sun 
solar-terrestrial interactions, energy re- 
sources, human impact on the eat ill's envi- 
ronment, and the geologic environment. 

To assist WQED in the production of the 
senes, NAS established a blue-ribbon f; w »- 
physics Film Com miuee. Hugh Odisliaw. 
f of . lhe College ol Earth Sciences at the 
University or Arizona, is the committee's 
cnairmnn. Other committee members are Ci 
dJm l T Uarb J , ' Cl,!,rl « L. Drake (AGU Presi- 
S ou w l t Fl l icdman ' Cun retire M. 

Gould, Thomas F. Malone, Roger Revelle 

sT Cy ’ w 1Re,ie M ' Sboemaker, 
Walter S. Sulivan, Venter E. Suomi, Jimu-s A 
Van AHen (AGU President), Pembroke I. 

and I tef * cc |:? !,1 7). John P. Schaefer, 
MAC ' T, ^ l!son {r ° rnicr AGU President) 

ounhTseF f e ‘ ,Uf,C B,,idai,cc lhn,,1 Kb- 

out the series production to ensure the scien- 
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For college instructional purposo/Tm 
Nova" will include an innovative appioadu 
the development nf study guide naierialu' 
series' planners say. Computer text proct* 
mg and laser priming will provide collegt 
professors the opportunity to virtually irm 
their own guide materials for the aria, 
which will he divisible into H half-hoursej- 
nicms for Uussi oom use or for rebroadusi 
on :i syndic a ted basis by public idnitiMB 
lions alter the otigiii.il prime-lime ailing b 
hour-long segiuciiis. 

"Geophysic s has progressed enormous l’ 
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the past 25 years since Planet Earth vxp 
dined, " said Thomas Skinner, executitr 
president nl WQED and project direcioi 
the new series. "There was nodeepoco 
ploralion then, no space pi ngram. Thin 
he the first lime anybody has put togetht 
litis inlormat ion on geophysics itiiousab! 
fin hi. It is a marvelous subject matter B 
with and a chance lo pi mince a landmarl 
Tin- Aiiiienherg/GI'H Project, fnndedi 
I9H1 by a $l5(i-niiHioii gram from the A 
tieiilicrg School of Gnniimmicaiioni.isa 
ministered hy CPU. Others who fiare con 
need to the financial- support of “Terra ^ 
are the American Meteorological Society. 
Society of Exploration Gcophysiciiu, lie 
linn Day Fund, and die Atlantic Riehfieli 
Font id alii hi. — HTR 


New AGU 
Style Guide 

A new, 10-pnge manual for contain 
to A(iU pit hliciit ions, called AGU Stjlt- 
(inkle jur Contributors, is now available. 

... .1. 1-. I_ I >I,S innrtol 


vttiicic jui i iiiiisniJiiiuio , n nun 

guide covet s text style and the mccta 

fit' T il-.ll ... r! ir fdr SI1V Ad 


of preparing iiiiinuscripis for any AC 
ptililinillon in any format. 

'I'o olitain a copy, contact a journal 
l«ir or the AGU Publications office, 20 
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Florida Avenue, N.W., Washington, 
20009; telephone toll free 800-424-x 
in (D.C. area) ‘102-0003; or TWX V 
B22-9301). Smiplics are limited. 
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. Individuals can be flown by NASA with 
out undue risk to either crew safely or 
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ndnimum program at this time is the I Si 


(4) The medical requirements will riot ho a . 
ngorous as those Tor astronaut,. They wfiTfo 
cu, on p ■'eventing medicalWr^i.LL7 U J. fo ' 



AGU has arranged 
Inexpensive group flight 8 , 
to the 

18th General Assembly 
of the 

International Union of Geod® 
and Geophysics 
August 15-27,1983 : ; 
Hamburg, West Germany^:; 
3eoartures have been booked ' 


® Departures have been booked 
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cu, on preventing m C dTra^ 0 o ^r 
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10 any or all wlufa« ^ h aMrdous 


on Augtist 13, or you may choose from a wide variety^ 
other available flights. Group rates are available W 
most m^jor American cities (from $619 round trip 
«>ast). For reservations arid information, call 5* 
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Climate History and the 
Modern World 

H. H. Lamb, Methuen, New York, xix + 387 
pp., 1982,133 (hardbound), $16.95 (paper). 

Reviewed by William E. Riebsame 

H. H. Lamb's latest book on the earth's 
changing climate is a carefully crafted work 
covering four areas: the physical basis of cli- 
mate and climate change, the methods or cli- 
mate reconstruction, the history of climate 
since the height of the Inst glaciation, and the 
impact of climate on human affairs. The 
book will be of particular interest to three 
groups. Atmospheric scientists interested in 
the long history of climate behavior (but per- 
haps overwhelmed by Lamb's all-encompass- 
ing work on the topic, Climate: Past, Present 
and Future, v ol. II, Methuen, New York), will 
find Climte History and the Modem World to be 
a good titration of the fuller work. Scientists 
in other fields, including social scientists 
grappling with issues of climate-society inter- 
action, will find the book a good entree into 
the field. Finally, Lamb himself suggests that 
the bonk will be useful to resource managers 
and other decision makers trying to avoid 
negative climate impacts. With this last audi- 
ence in mind, no doubt. Lamb has chosen a 
style that eschews extensive footnoting and 
references (though sufficient citations are in- 
duded to lead to further information). This 
works quite well and seems reasonable in 
view of hi, carefully documented previous 
writings. 

Lamb's discussion of basic climatology 
maintains the connections between individual 
weather (e.g., exlratropical cyclones) and cli- 
mate elements and the broader issue nf cli- 
nule change. This integration fails, however, 
in sections on tornadoes and convection. Mis 
discussion on causes of climate is excellent 
(although parts of u are curiously repeated 
later in the book) for its demonstration of 
how climate at a point might change owing to 
instabilities inherent in the climate system 
without recourse lo solar input, vnkaiiic activ- 
ity, and chemical changes in the atmosphere. 
When he does discuss these external forces. 
Lamb clearly delineates their climate role, un- 
certainly. and potential impacts. Lamb's re- 
new of reconstruction techniques is an excel- 
lent, parsimonious discussion emphasizing 
historical sources. It includes a valuable table 
outlining techniques and their application. 
Lamb's summary of climate history, compris- 
m 8 slightly over a third of the book, is a com- 
pendium of sources, regions, mid events that 
only he could produce. This section can stand 


alone as a guide for the climate historian, 
though it may provide too much detail Tor 
more casual readers who will probably find 
more interest in the section, on climate im- 
pacts. 

The climate histoiy ends with 1950, and 
the subsequent record is incorporated into a 
discussion of the historical and contemporary 
socioeconomic role or climate fluctuation. 
This section is a mix or fact and opinion 
(facts like harvest failures and opinions on 
their historical moment). Lamb, like all cli- 
mate historians, operates in a field of pitfalls 
related to the sufficiency of proof to implicate 
climate in past events. Some of his colleagues 
in the ClimaLe Research Unit at the Universi- 
ty of East Anglia, U.K.. have recently written 
on how difficult it is to prove causality in past 
climate impact studies (M. J. Ingram, G. 
Farmer, and T. M. L. Wigley, Past climates 
and their impact on man, A review, in Climate 
and History, edited by T. M. L. Wigley ct al., 
Cambridge University Press, New York). 
Nevertheless, Lamb's suggested impacts are 
reasonable, and his insight is a valuable guide 
to where we might look to refute or support 
the historical importance of climate change. 

Having demonstrated the variability of cli- 
mate and argued for its important role in hu- 
man endeavor, Lamb ends the book with sug- 
gestions on how wc might better cope with 
climate vagaries. He argues for climate fore- 
casts based on empirical probabilities; indeed. 
Lamb dearly feels that forecasts based on 
theoretical atmospheric models mav be mis- 
leading and bemoans the "disproportionate" 
research efforts pul into computer modeling 
rather than into a fuller reconstruction or 
past climate behavior. Unfortunately, his dis- 
cussion of climate forecasting is not us welt 
organized as the rest of the book, and read- 
ers will be confused by the different time 
scales and approaches touched upon. Addi- 
tionally. he pays little atteiuinn to whether 
even a correct forecast will be believed and 
acted upon. If climate forecasts .ire in help us 
with the “climate problem.'' we must know 
nture about their applicability to resource 
decisions. 

Lamb begins and ends the book by claim- 
ing that global society is becoming increasing- 
ly vulnerable id disruption by climate, a view 
he supports with Malthusian reasoning. 
Whether a climate anontalv eventually pushes 
some segment of global population into a 
Malthusian disaster or whether we simply 
continue to experience the hardships reason- 
ably attributable tu climate in conjunction 
with political and social causes, there is nn 
douht that we must strive to understand cli- 
mate better. But wc should not fall into the 
trap of doing noriiing until we know every- 


thing. Lamb's book suggests that wc already 
know a great deal about climate, anil it makes 
this body of knowledge more accessible to a 
wide range of workers. Nn doubt, many more 
lives and much properly could be saved by 
further drawing from this knowledge and 
our increasing understanding of climate-soci- 
ety interaction. 

William E. Riebsame is with the Department of 
Geography, University of Wyoming. Lammie, HT 
82071. 

Numerical Dating in 
Stratigraphy, 1 and 2 

G. S. Odin (Ed.), Wilcy-Interscicncc. New 
York. 1982,513-1 

Reviewed by Mamin A. Lanphere 

Geology is a historical science, and geolo- 
gists always have been fascinated with deci- 
phering complex geologic histories hy unrav- 
eling die relations nf rock units where ages 
were established by fossils or, more recently, 
by isotopic dating methods. The most direct 
way m date stratified rocks is hy measuring 
the ages of aiithigenic minerals in sedimenta- 
ry rocks. This approach, however, is haught 
with such problems as the presence of deiriial 
minerals, the determination iff whether aulhi- 
genic minerals formed at the same time as ac- 
cumulation of the sedimentary rocks, and 
whether suitable minerals for age measure- 
ments are present. This new book shows that 
although there It as .been significant progress, 
the problems of directly dating sedimentary 
rocks by isotopic met hods persist. 

The book is ill two volumes. The larger 
pan of the first volume is devoted in mcdioil- 
ology. Subjects that arc covered include 
methods of correlation; isntupii -dating meth- 
ods; and utilization nr minerals from sedi- 
mentary, volcanic, and plutonic rocks fur 
physical age measurements. The icst of the 
fit st volume consists of papers dealing with 
culi brat ion of i lie geologic time scale. The 
second volume contains 251 abstracts based 
on stratigraphic and isotopic data fur critical 
points on die time scale. 

Of the 3-1 papers in the first volume, 19 are 
contributions to Project 133 of ihe Inter na- 
tional Genlneical Correlation Program (IGCPt 
tided TicuiliKiiiiilugs ol ^edimems." Must ul 
the participants in iliis 1GCP project were 
from European countries, and a primary ob- 
jective was to establish a radiometric geochro- 
nology for the Mesozoic and Tertiary strato- 


types in various parts of Europe. Unfortu- 
nately, interbedded volcanic rocks arc rare, 
and die principal materials available for phys- 
ical dating arc glauconies, n general term 
used herein for aiithigenic green pellets in 
some sedimentary rocks. (Glauconite, a potas- 
sium-rich mica, is a relatively rare, highly- 
evolved glaurony.) The term “glmtcony'' has 
not yet made its way into geological dictionar- 
ies. Many of the studies deal whh dating 
glauconies by using ihe potassium-argon 
method. Great progress has been made in 
understanding the mineralogy and evolution 
of glauconies, but the Fact remains that they 
are less reliable for isotopic dating than are 
certain minerals in igneous rocks. 

I found Lhe part of the first volume on cali- 
bration of the geologic time scale to be un- 
even and disappointing. There were papers 
on the lower Paleozoic, upper Paleozoic, and 
Carboniferous; four nn the Triassic; and one 
each on the Jurassic and Cretaceous, the low- 
er Cretaceous- upper Cretaceous boundary, 
the Paleogene, and glaucony ages of the 
southeastern United States. 

The second volume is by far the most valu- 
able pan of the liouk. The editor is to lie 
coin mended for his success in persuading a 
diverse group uf people tu compile strati- 
graphic and analytical (lain and to present a 
critical discussion of many of the important 
liinc-vale points within a uniform and con- 
cise formal. This second volume will lie a ma- 
jor reference source lor many years to come. 
Most of the abstracts ileal with glauconies. 
Several time-scale |xtints included ill earlier 
compilations (for example, the 196-1 Plumcm- 
zoic time scale nf the Geological Suciciy of 
Loudon) have been omitted, apparently lo- 
calise the data arc cm plutonic l inks where 
stratigraphic age is not precisely fixed. Fail- 
ure to arrange the abstracts in the second vol- 
ume in any systematic order is confusing anil 
detracts from their usefulness. 

The volumes are well pmiluietl. ,uul typo- 
graphic errors arc rate. All rdcmn.cs .ire .u 
the end of ihe second volume, an arrdtigt 1 - 
mcni 1 found a hit inconvenient. In sevei.il 
contributions, l lie English usage is a bit awk- 
ward. apparently because these are by au- 
thors whose primary language is not English. 
The book could have lieneliied from a nunc 
merciless editing hy the publisher. Given its 
cost, this book probably will inn be purchasetl 
by many other than libraries and gcnchnmul- 
ogists. If the second volume could be issued 
separately. I believe it might enjnv wider cir- 
culation. 


Man’iu A. Lanphere is with the U.S. Geulugtenl 
Surrey, Menlo Park, CA 94025 
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University of Colorado, Boulder, Geochemist Posi- 
tion. Geochemist with active research program, 
stable isotopes, radioactive isotopes, and/or (race ele- 
ments Is being sought Tor ajoini appointment in (hr 
Department or Geological Sciences and the Cooper- 
ative Institute Tor Research In Environmental Sci- 
ences (Cl RES) of ihe University of Colorado. 

The one-half lime position within the Department 
or Geological Sciences is tenure track at (he assistant 
or associate professor level with a starting salary of 
$12,009-413,000 Tor die academic year. 

Teaching load will be half that of full-time Facul- 
ty. The position within CIRES will be as a Fellow 
with appropriate office and laboratory space. Onc- 
half academic year salary will be guaranteed by 
CIRES Tor two years at the departmental rate, alter 
which incumbent must generate his/her CIRES sala- 
ry from external sources. Incumbent may augment 
salary further by generating three months of sum- 
mer salary from contracts and grants, and consult- 


ing. 

Applicants with experience, publications, and/or 
movable existing research equmment preferred. 
Preferred starling dale woufd be Januanr 1,1 984. 
Closing dale for applications « October 1,1989. 
Applications should include statement of research 


movable existing r 
Preferred starling 
Closing daLe for a 


and leaching interests, experience, a full vitae, and 
four letters or reference. 

Apply to: Professor Charles Siefn, Chairman, 
Geochemist Search Committee, Department or Geo- 
logical Sciences, Campus Box 250, University of 
Colorado, Boulder, CO 80S09. 

The University or Colorado is an equal opportu- 
nity/affinnative action. Section 504 employer. 

Florida International Ualverrity/Faculty Positions 
in Geology. The Earth Sciences program at Flori- 
da International University is expanding and plans 
to Increase the number ofiti faculty positions in the 
next few years. In order to complement exisung in- 
structional and research strengths, the university In- 
vites applications for tenure track positions « lh r e 
assistant professor level ill the following areas of 
specialization. _ ... ,, 

1. Stradgraphy/Sedtmeniojogy 

2. Grophystcs/Mariiie Geology ■ 

• 3 . Igneous Petrotogy/Ceochembtr^Economlc 

Successful applicants must have demonstrated an 
ability to conduct high-quality ifeachitig and the po- 
tential to establish a. productive, research program in. 

*28&£2h±i fnndlnw. aDDoInl- 


division, Tfie Institute., 
-*• Holon Geophysics, P.Oj Box 

* 1 »• Drael. telephone 03-805 1 12. * 


cation juiy j---— / — • 

research interests,' transcripts and three fetter* ot 

"“""““'"“ni.Mto .'J.' - 

." Deparuneijl of Physical. Sdences. . ; 

ftonda Intemado^ UpjversiW . 
Tantiami Trail, Miami. Florida 83I9R 
FloridalnlerhaUoriil University b a mem tar of 
, (he Florida State Urlvenlty system and.kn affirma 
TT't I muinKiinirV MnDlover. ■ r. ... 


Research Scien llit/Atraospheric Scfence/MIT. 

The Center for Meteorology and Physical Ocean- 
ography at MIT seeks applications from new or re- 
cent Ph.D.'s In atmospheric sciences Tor a research 
position involving the interpretation of NIMBUS-7 
and SAGE satellite data on stratospheric trace gases 
and aerosols. The general aim is to improve our un- 
derstanding of stratospheric chemistry and of the 
three-dimensional and residual-mean two-dimen- 
sional transport of tracer* in the upper atmosphere. 
Appointment duration is one to three year*. Famil- 
iarity with compudng techniques used in multi-di- 
mensional atmospheric circulation models is neces- 
sary. Please send curriculum vitae and names of 
three references to: Professor Ronald G. Prinn, c/o 
Vera Ballard, MIT, E19-238, Cambridge. MA 
02139. 

MIT is an equal opporniniiy/atfirmauve action 
employer. 

Postdoctoral Position/Wash Lngton University. 

Eiectrochemlsi to study trace ion behavior In high 
temperature lOOTC) silicate melts or geochemical 
interest and direct silicate electrolysis as a smelting 
technique. Experience In high temperature electro- 
chemistry essential, in silicate electrochemistry 
strongly preferred. Background In inorganic chem- 
istry desirable. Position available November 1983, 
salary $18,000 per year. Send resume, transcript, 
and names of three reference* to Larry Haikin, Dc- 

S rtmcni or Earth and Planetaiy Sciences, Washlng- 
l University, St. Louis, MO 69130. 

An affirmative aetkm/equa] opportunity 1 employ- 
er. 

Lecturer In Geophyslcs/The University or New En- 
gland, Australia. Applicants should have a Ph.D. 
degree or equivalent qualifications in Geophysics, be 
able and willing to teach undergraduate courses and 
supervise higher degree, students in Geophysics, and 
be capable oT undertaking appropriate high quality 
research. The Department specialize! in magnetic 
and gravity methods particularly In lhe context of 
mineral exploration. However, applicants with expo- 


Research Scientist II. The Solar-Terrestrial The- 
ory Group at the University of New Hampshire 
seeks applications for a research scientist II to un- 
dertake a variety of theoretical problems on plasma 
and M HD processes in the solar aunospherc and 
the iQlar wind, and related energetic particle phe- 
nomena. 

Minimum qualifications: Applicant must possess a 
Ph.D- or equivalent professional degree, with re- 
search leading to doctorate, with training in theoret- 
ical space plasma physics or a related field, (e.g., 
theoretical plasma fusion research), or master* de- 
gree and at least three years of research experience 


which is closely related to project work. Salary range 
$20, 1 1 0 to $3 1,260; normally starting salary not to 
exceed $22,510. Resume and three letters of refer- 


ence should be sent before August 15, 1983, to: Dr. 


ence should be sent belore August (5, 

k V. Hollweg, Derailment of Physics, 
ew Hampshire, Durham, NH 03824. 


iks. University of 


appointment is avauuie irom m reoruary, ism, 
and the appointee will be expected to take up duties 
at that time. , ' 

The appointment will be to the permanent staff 
but the University reserves the right to make the apr 
ooinunent probationary where It considers this ap- 
propriate. Salary JA22.4304At9.487. Other, condi- 
tion! Indude superannuation, auhtance with travel 
and removal, expense* and with buying or building 
a bouse in Armldale. • 

' Applkations, including ihe names and addresses 
or three referees, should be sent to the Staff Officer, 
University of New England, Atmkble N.S.W. 2351,' 
Australia V SB August 1983. Applicants should Ear- 
- viard a copy of this advertisement to (heir referees 
and ask them to send their reports direct to lhe 
Staff Officer,' Mr. B.G. Tinner (narking their enve- ' 
lopes "Private and Confidential" and quoting posl- < 

. don number 450. Informal enquiries lo Associate 
Profe^tor B. Runne|ar^Departmtnt of Geology 8c \ 


The University Is an affirmative actlonfequal op- 
portunity employer. 

University of NevatU/SeU mo logical Laboratory. 

An immediate postdoctoral fellowship is available 
Tor research on seismic and volcanic hazards in the 
southern Sierra Nevada of California and Nevada. 
Emphasis will be on studies of earthquake distribu- 
tion and mechanisms in the area of Interest, config- 
uration or the Long Valley magma chamber, and 
development of advanced software tools Tor anaysls 
of data from a network or analog and digital seismic 
stations. A Ph.D. degree, earned for work in seis- 
mology, is required, tu is experience in network 
seismology. Tnc appointment will be for one year, 
renewable for one year. Sand resume lo Alan Ryan, 
Selstndofriat) laboratory. University of Nevada, 
Reno, N 9 89557-00 18. 

The University or NevatU ia an affirmative action/ 
equal opportunity employer. 


Y lilting Position in Structural Gcdogy/Teetonlcai 


University of Michigan. The De|ranment of Geo- 
logical Sciences invites applications for a one- or 


tural Geology or Tectonics should match those or 
current faculty (Professor* T. Lay, HJ4. Pollack, 

U . Ruff, R. Van tier Voo, and D.V. Willsdiko). 
Teaching responsibilities wilt be, bn avetngei one 
Course per semester; a structural geology course for 
undergraduate ooncenlraton U among these and is - 
offered in the winter semester. Minimum salary of 1 . 
$22.QOO/academlc .year qr higher depending on • • 
experience. Interested persons should sends resu- 
me, names of three persons from whom die depart- 
ment may request letters of recommendation, and a 
brief statement ol research Interests to Rob Van der 
Voo, Chsdnrtan, Department of Geological Sciences, 
1006 C.C. Uule Bunding. Ann Arbor.TII 48109. 
The search Will dose August 10, but later aprilica- • 
lions will be considered. 

The University of Michigan Is a non-dlscrirntna- 
tory, affirmative actiori employer. 
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Visiting Research Scientist 
Radio Emission Processes 

Applications are invited for a visiting research scientist position in 
the Department of Physics and Astronomy, The University of Iowa, 
Iowa City, Iowa. 

This position is intended to support a multidisciplinary study of 
planetary, solar and astrophysical radio emission processes funded by 
the NASA innovative research proyam. Applicants must have a 
Ph.D. with a good theoretical background In basic plasma physics 
and experience In either experimental or theoretical studies of plane- 
tary, solar or astrophysical radio emissions. Our intention is to favor 
established scientists with research experience in this area, although 
junior scientists with an appropriate background wil! also be consid- 
ered The salary will be commensurate with the experience level. The 
appointment can be for any period up to one year, with a possibility 
for extension to a second year, depending on funding constraints. 

Send curriculum vitae and a list of three references to: 

D. A. Gumett 

Department of Physics and Astronomy 
The University of Iowa 
Iowa City, Iowa 52242 
Telephone 319/353-3527. 

°f IaWa ls an a $ rmatlue action/equal opportunity 
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Waldo E. Smith 
Receives First 
Award of His 
Namesake Medal 


T r '-v**. 



Waldo E. Smith 

Citation 

This evening marks the first presentation 
of l he American Geophysical Union's Waldo 
E. Smith Award. While all oiher AGU awards 
and honors are given Tor excellence in scien- 
tific research in one or another of the geo- 
physical disciplines, litis award is flilTcieiji. 
The Waldo E. Smith Award is given for dedi- 
caicd and extraordinary service to geophysics 
and AGU. It is the principal purpose of this 
citation to show why it is particularly appro- 
priaie ihaL an award for service to American 
geophysics should be called the Waldo E. 
Smith Award. A secondary objective, aimed 
a those present tonight, is in iiutuducu the 
first recipient of this award, Waldo E. Smith, 
Executive Director Emeritus of AGU. 

Early in 1944. Dr. J. A. Fleming, AGU's 
General Secretary, approached Waldo with 
an offer that he become the Union's first full- 
J**ne Executive Secretary. The Union then 
inn/? 0 era P lo y ee head count of I 'A, with 

members divided into 8 sections — Ge- 
. £; Seismology, Terrestrial Magnetism 
wd Electricity, Hydrology, Meteorology, 
UCCa nography, Volcanology, and Tcctono- 


physics— and was housed in borrowed office 
space in the attic of the Carnegie Institution 
Administration Building. On September 22 
1944. Waldo was duly appointed Executive ‘ 
Secretary of AGU, a pbsition which he held 
until his retirement in 1970 (the position title 
-cl-gcd to that of Executive Director in 
1967). The initial appointment was accompa- 
Fleming's strong admonition that 
Waldo should not concern himself with 
building an empire." The 1944 AGU audi- 
tor’s report, reproduced below in toto. re- 
corded the exact physical dimension of the 
empire dial Waldo had agreed to manage. 

Equipment owned by the American 
Geophysical Union 

One 18-inch primer Burroughs $190.80 

typewriter, ser. No. 6QA2S2450 
One 10-inch elite Royal typewriter, $100.3! 

ser. No. KHM-2G76S5I 
Two 4-drawer, 5 x 8-inch steel $ 0.00 

filing cases (gift) 

Two steel posture chairs $ 22.00 

One Globe- Wernicke, 2-pedestal $ 49.18 

fiat-top steel desk, 60x34-incli 
One Triner postal scale, $ 16.20 

4 lbs. by 1/2 oz. 

One Arrow stapler $ 6.75 


$ 22.00 

$ 49.18 

$ 16.20 


une Arrow stapler $ 6.75 

$385.24 

Using the above as a base, Waldo went to 
work, and hard work it was by all accounis. 
For the next 25 years Waldo continued to 
build AGU, and by the time of his retirement 
AGU existed largely in its present form and 
substance. Consider Figure 1 where the 
growth in AGU statistics for the Waldo era 
has been plotted. During his tenure the 
Union grew from 2000+ to 10,000+ mem- 
bers, the stall grew from 2>/s to 40 full-time 
paid employees, and the journal pages pub- 
lished per year expanded from 482 in 1945 
to 17.032 in 1970. 

But rather than just considering the num- 
bers of Figure I let us translate some of them 
into entities, and see just what these statistics 
have actually meani to American geophysics. 

In 1 959 the journal a[ Geojihyucal Revarck 
(JGR) was incorporated into AGU. (Previous- 
ly, JGR was an unofficial publication of the 
Carnegie limimic). Phillip H. Abrlson and J. 
A. Peoples. Jr, , were the first JGR/AGU edi- 
tors. In its tirsL year under the AGU mast- 
head. and with the help of an NSF gram. 
JGR published 2460 pages; by 1962 this 
count had risen to 5398; and by 1970 to 
7096. 

Water Resources lititarfh hrst appeared as a 
quaiteily in 1965 with Walter B. Langbein as 
editor and with a total page count of 586; by 
1970 this count had risen to 1806 pages with 
bimonthly issues and was well on its way to 
being the premier research journal for water. 

Reviews of Geophysics first appeared in 1963, 
with Gordon J. F. MacDonald as editor. As a 
matter of nolicy the number of pages pub- 
lished by this journal has always been a fairly 
tightly restricted percentage of the number of 


pages In JGR. but nevertheless Reviews like- 
wise grew from 665 pages in its first year lo 
864 in 1970 (by which lime it was called Re- 
views of Geophyscics and Space Physics). 

Further, iL was in the Waldo era that 
AGU's journal translation program started. 
First came the journals of hvesliya. Academy of 
Sciences, USSR {Physics of itu Solid Earth and 
Atmospheric and Oceanic Physics— IZVEJ1ZV A) 
in 1957, but by 1965 the number of transla- 
tion journals being published by AGU had 
risen to seven. Similar success sagas are asso- 
ciated with AGU’s books and monograph se- 
ries, and all can be said to owe their existence 
to the friendly environment created for them 
by Waldo E. Smith. AGU journals and books 
are highly respected throughout the scientific 
community, and they are still one of the few 
real bargains existing in the scientific litera- 
ture. 

Keep in mind that this highly successful 
publication program was accompanied and 
orchestrated from 1944 to 1970 by the omni- 
present Waldo E. Smith, who acted in this pe- 
riod (depending upon one's point of view) as 
either lhe midwife ur as the despot, but in 
any case as the one who always managed to 
see to it that wlmt had lo be done to assure 
success was indeed done. 

In addition to the above list of obvious, ma- 
jor accomplishments, AGU lias benefited 
from some of Waldo's lesser known |HilititaL 
and personal abilities. For instance, on Octo- 
ber 4, 1957, "Sputnik" appeared, and with it 
a new. enhanced interest ill the science of 
space. The AGU Council was split on wheth- 
er or not "spiice" could be considered as gcu- 
physics, but in the end Waldo's pragmatic 
view “that geophysics is whatever we say it is" 
prevailed, and by a majority uf one vote the 
Council allowed for the formal ion of a Sec- 
tion of Planetar)- Sciences. Dr. j. A. Van Al- 
len served as the first Scctiuu President for 
the new section. 

Further, in spite uf all the growth and ac- 


tivity that surrounded Waldo he never forgot 
that AGU was its members. It is reputed dial 
he knew all the members by name, by sight, 
and by scientific Interest. This must be an ex- 
aggeration, but I do know that in my own 
case [ met Waldo very soon a fier joining the 
Union because he took the trouble to intro- 
duce himself lo me at the very first meeting 
that I at l ended. Subsequently he never forgot 
my name, or for that matter die subject of 
our original conversation. In this regard, I do 
not believe LhaL I received special treatment, 
and in fact while researching this citation 1 
received many confirmations of this beloved, 
ego-bonsting ability which Waldo used upon 
the membership. 

However, let us be fair; l did uncover one 
instance of fallibility. Like a good coach. Wal- 
do always addressed stall members by their 
last names, and like AGU member names, 
once learnt these were never forgotten. How- 
ever, one employee, Miss Chamberlin, mar- 
ried and changed her name. Waldo knew 
this, hut Ins usually faultless memory-banks 
exhibited a defect. For 2 years Waldo never 
addressed that stafT member. But the story 
dues have a happy ending, because eventual]) 
Helmut Lands he rg did manage to teach Wal- 
do how to pronounce Holoviak, anil commu- 
nication was restored. 

But Ict us ruuini to the business at hand. 
AGU now lias 15.080 members, uf whuni 
65.56 percent joined the Union after Waltlu 
E. Smith's retirement. The AGU stalf now 
numbers nearly 7U ur whom only a handful 
have tenures that dale back lu the Waldo E. 
Smith era. AGU's annual publication reve- 
nues now total $5,900,006. We arc boused in 
our own building, and our annual meetings 
produce presentations that number inm die 
thousands. In summation, when Waldo E. 
Smith retired in 1970 he left the Uuiun .is a 
vibrant, growing urgurti 2 .nl ion. 
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Nominations for 1984 AGU Fellows 

Nominations for Fellowship In the Union are being sought by the Fellows Committee 
and the Section Selection Committees. Nominees (or Fellowship should be scientists 
who have attained acknowledged eminence in a branch of geophysics. The total number 
of Fellows elected each year cannot exceed 0.1% of the total membership. 

To be considered by the Committee, nominations for Fellowshrp In AGU must be made 
on the form below. If more space Is needed, attach a separate sheet. 

AMERICAN GEOPHYSICAL UNION 
Nomination For Fellowship 


Name of Nominee 


Name of Sponsor 


Personal Data on Nominee 

Business Address (including Position held) 



- V; 

/ ttUOUHVDlO 

/ mi no ■’ smiih.'- 

i fl mtfre t'B'.u.j rVU l!K1 W.0) 

' ( vtrjr ' : htf' :;«*¥Vd4) 

hr uni; » u ;K1i¥‘»K$ / 

•-5.V r. ft V.-T-IMM* 


Nominations for Medals arid Awards 

®owie Medal. Awarded for of outstanding ability. Redpients must 
utsta tiding contributions to funda- be less than 36 years old. 
cental geophysics and for unselfish Letters of nomination outlining stg- 
c °operation in research. nificant contributions and curriculum 

Maurice Ewing Medal. Honors an . vitae should be sent directly to the 
notvidual who has led the way in appropriate committee chairmen: ; . 
Intending the physical, geo- Bowie Medals Eugene M. Shoemaker, 

and geological processes in U.S. Geological 5urvey^2255 Gemini 
who is a leader in ocean Drive, Flagstaff, AZ 8600lj _ 

Xl- ring ' technology, and instru- Medal - Robert O. Reid, Department , 

isuiSh ° r who given distin- ■ of Oceanography Texas A &MUni- 
SU Rnklf eTvice t0 the marine sdences. , versity, College Station, TX, 77843, 
Horton Medal. Given for 'Horton Medal - R. Allan Freeze,- 
ohv C i? ln S contributions to the geo- ■ Department of Geological Sdences, • 
P ysical aspects of Hydrology. ..University of British Columbia, , , 1 

mes B. Macelwane Awards. Up to Vancouver, B.C,, Capa da V6T.1W5; 
si^^s are given each year for ' . vMacelwane W -Jj^eeman Gdberi' 
dET 1 attributions to the geo- . IGPP A-025, University of Caiifomia/- 
y® cal sdences by a young saen tist;' Sap Diego, La Jolla, C£ 92093- 


Dale and Place of Birth . 


Education (degrees, Institutions, major field) 


Professional Record (including special honors) 


Membership In other Scientific Organizations. 


jjj Attach a list of most significant publications (not abstracts, book reviews or papers 
| which have not yet been accepted for publication). 

1 Sponsors Evsluatlon of Nominee 

Attach a supporting statement which must Include: (1) An Indication of the length and 
nature of your acquaintance with the nominee; (2) the Nominee's contributions lo the 
field lo date; (3) your evaluation of the nominee's scientific ability; (4) a one-llne citation, 
“For summarizing why the nominee should be elected a fellow. 


Signed __ — — - — — - — - — : Date— ^ ; * 

Sponsor's Title and Affiliation — — - — _ — 

For a list of current Fellows, call or write AGU! , 

; Send nqmtnathha for forwarding to the appropriate Section Selection Committee for 

AGU Member Proarams 1 

2000 Florida Avenue. NiW. .. i 

Washington, P.C.20Q09 , , - 

. Telephone toll Tree 800/424-2488 1 ;• , . ; 

or 402-6903 In the, Washington area • ■ 


1 ■' ' !l - ' ’ I- I'-. Deadline: Sebteniber. 10 ; :1983, ' lr .: ; : 
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JOURNAL PAGES PUBLISHED 
DURING PRECEDING YEAR 


FULL TIME 
EMPLOYEES 


1945 I960 1955 I960 1965 1970 

YEAR 

Kg. 1 AGU I statistics for the Waldo E. Smith years, 1944-1970. Journal pages 
published are raw data totaled without regard for varying page sizes. 


I lie ISW2 AGU Ucmin.il formally rcuiir- 
nlzed the adage “that there is mure in t Ini hr 
science i linn cluing science" when it estab- 
lished an award in ■ et<. R iiitinn of dedicated 
ami extraordinary service to geophysics. The 
award, which includes a medal, is lu be given 
no more Frequently than every oilier year It 
is most appropriate that these medals to be 
given by AGU fur service to geophysics 
should bear the likeness of Waldo E. Smith 
upon one side of them, because for over a 
quarter of a century AGU, American geo- 
physics, and Waldo E. Smith were synony- 
mous. ’ ' 

Like William Bowie, who received the first 
liowie Medal, Waldo E. Siniih ij praem lo 
receive the first of the medals that bears both 
h's name and liis portrait. For sen-ice to 
AGU and to geophysics, Waldo E. Smith has 
provided the measure and die standard by 
winch all who would follow musi be judged 
It is wiih pleasure and with some sense 0 f po- 
?r i J r U n llCe - ‘, hal 1 nOW Iurn t0 our current F 
W PrCi ! de T' ? r - J- Allen, and ask 

5"? l,,H * r ,l,e formal presentation of 
AGU s newest award, the Waldo E. Smith 
Award for outstanding service to geophysics. 

James R. Wallis 

Acceptance 

As l aland here before you, I fed both very 
humble and very honored. It would seem 
dial an executive officer of such an organiza- 
tion as ihe AGU gets much credit that lie 
does not deserve: this accrues not only from 
his stalF, bill even more largely from the 
work of competent devoted officers, commit- 
tee chairmen and members, and the member- 
ship as a whole. It is through them that die 
executive’s efforts are meaningful. I recall 
that back in 1945 when I arranged my first 
annual meeting. During the war years, we 
had to receive permission from some wartime 


government agency to hold such a meeting. 
This was not difficult; earth sciences were al- 
ready recognized as important to the war ef- 
fort. The section secretaries and their com- 
mittees did a creditable job of arranging a 
good program. Then I had a strange feeling 
in the pit of my stomach: What if no one but 
the speakers came? I think that the record 
will show that some 800 or more came. And I 
had a reeling of elation as the meeting drew 
to a close that the meeting had been a suc- 
cess. Thus it was. after every succeeding an- 
nua] meeting. ° 

But there were oilier problems. AGU was 
started by the National Academy of Sci- 
cnees— National Research Council in 1919 as 
the U.S. National Committee of the Interna- 
tional Union or Geodesy and Geophysics or- 
gaiured by the International Research Coun- 
cil (now ICSU). Originally it had G5 members 
appointed to cover what was then deemed to 
span geophysics. During the 1920's, the num- 
ber was increased to 75. then 100, then 200 
and after the financial crash of 1928, the lim- 
n was eliminated and most anybody who was 
wdling to contribute $2 per year was taken 
into membership. The annual reports and 
papers presented at the meetings had been 
published in the NRC series, but after the 
crash, the NRC cut back on its publishing 
program and gave the AGU $400 annually, 
wh.ch with the J2 contributions from the 
members growing slowly i„ number, gave a 
small working fund. 

That was the point that the ingenuity of 
Dr. John A. Fleming who served as General 
Secretary of AGU from 1925 until 1947 (and 
then became Honorary President for Lire) 
came into the picture. He pioneered in the 
preparation of master copy by typewriter 

2? /c 1 P 1 oirset continued 

into the 1950 s. effectively using the limited 
funds available. The Transactions came out 

* 104 * yC l r ’ U 1 Ual,y in lwo or more parts. In 
***•*■ when I came into the picture, the 


Transactions became a himimlhly. Ninsc old 
annual volumes cuntain ninny pnpvis dmiicd 
to be classics and are very Umicv. Frtr ropics 
were sent to all members who hail dint i Unti- 
ed and to some 800 libraries without rliatgc. 

1 never quite heard why nr how I liet.ime 
the first executive officer. Dr. Fleming was 
my mentor, a relationship of which I am still 
very proud. There was a call for candidates, a 
selection committee functioned, hut in the 
end. Dr. Fleming made the selection. It was 
not with rancor, bm with real adiiiiiatinii that 
the organization was sometimes rcl cried to as 
the John A. Fleming Geophysical Union, lie 
bore a heavy load of work as a volunteer, a 
devoted volunteer, for over 20 years, editing, 
corresponding: the prime mover. And lie was 
a perennial optimist, especially with respect to 
geophysics and must especially the- AGU. Dm 
the burden became too great, and the- mem- 
bership had grown to about 2,200. He and 
other officers had sought and received the 
promise of a gram of $20,000 over a three- 
year period from the Rockefeller Foundation 
to establish a full-time sccietariat, on the con- 
dition that another SJ 0,000 be raised !»v l lie- 
membership. So, at the outset, the annual re- 
ceipts from the membership was 2,200 x 2 or 
$4,400 About 90 percent or the lihiai ics sub- 
scribed. There was lengthy discussion wheth- 
er the mem bei ship would accept a 50 iierrem 
increase in dues, from $2 to $3. Academic 
geophysics had a very limited const it ucucv. 
Would we lose 90%? Or 50% ? Or very lew? 
The loss, as I recall, was about a normal 2%. 
Freeborn Johnston, a member of Dr. Flem- 
ing’s terrestrial magnetism staff, was member- 
ship chairman, and in a bit over a year, he 
sent out some 15,000 personal notes to pro- 
spective members; that brought in some 
1,500 new members. And so AGU. alwavs fi- 
nan daily poor, struggled on. 

.Th, en along came the IGY. Early in the 
1950 s, our incumbent president, Dr. Van Al- 
len, and some of his colleagues felt that a 
third International Polar Year (fallowing the 
first m 1882-83 and the second in 1932-33) 
might be in order and named it the Interna- 
tional Geophysical Year (IGY). This idea met 
with enthusiasm abroad, and plans were ftir- 

row-r 3 .' S° me meelin 8 of lhe Il, GC in 
1954. The 1G> became a phenomena! suc- 
cess. 

. J J r elel), ' al,n g lhe 25th anniversary or the 
IGY at the recent meeting of the NAS, Prc-si- 
dem Frank Press (formerly president or 
,U) expressed the idea that this IGY en- 
deavor might truly be unique. Il was based 
on the long developing idea that it was neces- 
sary that the earth as a whole should be given 
senous attention. Dr. Herbert Friedman of 
the Naval Research Laboratory presented a 

5Shv he of lhe IGY Hu »- 

dred 'ears of International Cooperation).” 

2 e .™ h v ad bee " lh * growing Feeling through- 
out the years that the mienelaiioiistiips in 
geophysics transcended any one field. Fried - 
man noted that Lieut. Karl Mayprecht ill 
Austna, ,n the 1870's, proposed what became 

hat H Im ™oiial Polar Year (I8H2-K3) 
that drew geophysicists together. 

Now, coming back to the 1954 IUGG 

Cl “'' Boolhc Luce «, ,l,o 
U.S. Ambassador lo Rome. An American re- 
cepuon was held in an embassy home h w.'s 
y pleasant duty and honor to present the 
various Foreign delegates to her) Front dim 
ume on, it seemed to me that Time gave fre- 
quent favorable word concerning life IGY cf- 


«»rf M mo . 

pnenc tleclnaly, had been privately published 


l»y the dim tnr of ter lest hi . 

I Hit- Ciintt-gie Institution tinv^?^ 
I)r. Firming had that iiiulcr Iris 
When Dr. Metlr Tuve 
i< n<-stiMl magnetism, and dtus ^f^ 
ipi.iiteriv. lie * hanged its name tmk??^ 
of CrupkyMoil //.-w.m/i (Jcrj and , 
turned this title atul the niiurtwli/ ^ 
over to AGU. With the aid of NSF^** 
A(.U issued JGR monthly, ihenLE, 
and then, as now. three issues a 
Books result n ig from the IGY worK) 
needed puhhslung. ami there 
know more nlmut what was going 
Physics in the USSR. The NSF J* 
lr;.i.,Uu‘ lluir 1„ ncuhyii SSSf* 
N.-wi, ww mned, M wSR 
Wallis. At hist geopliysks had a real Z\ 
grown, g constituency. Each year w , 
l» save a hit, and we established a r«mT 
fund It |, ad liecu my hope that a ram, 
ei|ttiil to a year's budget might be dndoff 
hm during the dosing yean or my £2 
cy we got up to 1/3 of annual buj 
I dunk that that is about the present raid 
course, as the budget went up. due to mb 
tinu and for other icasons, die aonumu- 
creased. 

Inflation struck with full force jus after | 
retired in 1971), and presented a new sad 
problems lo the oil ice is and to myjuatsa 
which I think were met very well, butUoaU 
like to see that reserve ratio increase and a 
distinct reserve fund established, not for u* 
al operating purposes but to meet new op- 
portunities and challenges. It wasonthsto. 
sis that 1 have joined the volunteer effonio 
raise such a fund. You have receis-ed appeal 
regarding this effort from time to time and 
there has been considerable response. Bui ii 
is a long hard pull. Earlier we missed oppa- 
Utilities, and other groups have filled sonxd | 
those gaps, tending to disunite effonitonrJ 
the integration of a cumiuuing broad uninii 
geophysics. 

Dr. Wallis told you almul the critical dk> 
menl when the motion adopting Dr. Van Af 
leu’s report to have AGU embrace the emi- 
romneiii of the earth in space wonbj aan^i 
vote. It gave nie that earlier, sinking feebuj ! 
again that 1 got at die time of that first uuu- 
al meeting: What would AGU belikeiodnl 
that one vote had gone die other way? 

It lias lint been all smooth sailing, as somt 
of you younger memhers may feel in the p 
seni situation. AGU is no longer poor finan- 
linlly. Inn neither is it wealthy. AGU has » j 
endow mem ami has in it been in a positions 
establish a liiutulation. Meeting current well 
has always been a real challenge. We need 
faith ami hard work to have the joy of suc- 
cess. Dr. Wallis just mid you that two-thirds 
ol the iiic-mbeiship today became members 
since I rail ed in 1970. I look at attendees of 
our meetings, and 1 find many bright young 
Taces. This bodes well lor the future. Chal- 
lenges will mill in tie: may you carry on in itK 
traditions of the past to an even greater fu- 
ture. 

A lot more could lie said, but those criibl 
years were pretty well chronicled in *1* 
Tiamtirliims of 1 5)54 (tip. I to 47). See if yo® 1 
librarian cun dig the issue out. 

One regret that I feel today is dial 
raiihfnl Marti, u, my lovely lady for 55 year*- 
coulil not have heen here tonight to share 
ibis moinem of Joy with me. Bid I amgW 
that my daughter, Carol, could fly up fro™ 
Richmond tills afternoon to be here. 


Thank you. 


Waldo E. 



Announcements con 

Environmental topi 

Biogeochemistry “2 

_ _ and 

-?!! 0cl " ber 9 ~ 15 ' 1983 , Santa Fe. N.M., F, 

will host the Sixth International Symposium at ll 
on E 11 viron mental Biage ochciuistry. As a fo- Uni 

ly m far biologists, chemist s, and geologists pho, 

die symposium wilt deal with topics lunging 
Trom biological evolution to observations 0 r Sfl 

microbes living in the cracks or s , 0ne , f OUIM | ~r 
in the Antarctic. Microbes living in ground- Cc 

water, a subject that has not been given much 
attention, was added recently to the ngenda. As 

On October 8 , preceding the first sympo- July 

si uni sessions, various field trips will lie oft - on S 

S r - l w! l,C ^ a,,sbaJ taverns, the Kennecoti ^bni 
Ghiuo Mine, Sangre tic Cristo Mountains cial « 

anti the Jemcz Springs. Cllm 

Contact James A. Bricrlcy. Department of proj< 

Btoiogy New Mexico Institute or Mining and ooth 
Technology, Socotra, NM 87801 . for more K°p. 

information. r c 

Climate and o n C w 

Environment ‘S 11 


conference, entided "Illinois Climate: Trends 

JXS ^ - Uea, u Wl11 deat ’ 

K " ac,dram ' effecu of increasing 
carbon dioxide in the atmosphere, ant i lh ? 

Sssr^ 1 ' 1 " 1 v™ i ° 

For more information contact Mae Mavi™u 
at the Office of Conference, and InstirntL ' 
Uiuvcrsity of Illinois, Urbana, I L G 1 80 1 f tele 
phone: 2 1 7-333-2883). 1 e,e ' 


Changing climate and its effects on agricul- 
ture and environmental quality will be die 
subject of Ihe ISch Annual Conference of (lie 
Illmou Department of Energy and Natural - 

?“‘ ,UI n eS ! lo ^ September 13-14, 1983. 
kt the University of Illinois at Urbaha. The 


Space and Climate 
Conference 

MyFmJ S rSS 1 ** n,c f lin ?- 25 to 

- oil Space Research (COSPAR) of l^World^ 
Climate Program (WCP) is organizing a t!. 

C«n?rK m o Space Obse rvalions fof 
Climate Studies. One or the largest scientific 

projects of the current century, the WCP is 

Wimernadonat and imerd^iphnary f n 

[ he ke ^ com P one nt of the 
nn C I, S 3 program will be based 

on satellite measurements, the symposium 
will focus on the current observational re) 
quirements of the program, on results and ’ 
interpretations or recent observations and rm 
future observational requirementl? ° 
Invited and contributed papers wiff cover 1 
such topics as basic atmospheric variables ' 
{temperature, prtssure, humidity, winds: and !' 
predpuaffon); clduc|». lhe earth', ra di £! : * 
budget, the oceans, the xryosphbre, land and : j 


' Jh= faCe hyd 1 r ° logyi detection of climadc 

■Jgi Bg "-. leader, „f 

WoHdf^ S tM S rotorical^^^ nl |-' nc * 11 | t * e ^ 
lernational AssocSdon aff, !' Uie In ' 
Atmospheric Physics the nSS*?! 0 ^ and 
Environment . J . mtA Nali ons 

KESassS- ,ie 

Committee on Anumic 

Meeting Report 

1983 AGU Spring 

Meeting Report ; 

Attendees at AGU'a 1983 w 1 ■ 
onte again-found Baltin S 
Pliable, convenient, «ndd&*.^i^ y Cry hos - 

the Convention Genterto L 8 ? tfu P, aCe 

meeting facility Tw r W f 1 n e *«llent 

; : and aHandac. 

■ ; lhe program and Changes to 


Papers Not Presented 

U 32 - 01 A, R. K. Cormick. a 

A 12 - 07 , W. L. Flowers etal.i A 12 - 1 *. r - 
Aharon. 

GPI 1 - 01 , D. L. Lin; GP 1 1 - 02 , P- ; . 
Moose et a!.; GPI 2 - 14 , B. G. ThonipS^'. 
GP 21 - 04 , G. E. Barton; GP 22 - 10 , fcJ>J { * r 
son et al. 

HI 1 - 01 , S. R. Kshirsagar et al.; H 21 ™ 

D. S. Finan et al.; H 22 - 01 . P. Bl^% 
H 22 - 01 , S. Rasmaseshan; HS IB- 16 . S., • 

OllA- 08 , J, D. Hawkins et s ' 

J. Fornari el al.; O 32 A-O 0 , F. G. 
al.; O 32 A- 07 A, J. R. Scjiubel; OS 2 A- 07 *’ 

F. Bohlen; OS 2 B- 05 , M. R. Carnes; W 
R. Ahmad et al.; O 42 A- 10 , K- Kitn 
05 IB- 14 , R. G. Ingram. ’At*. 

SI IB- 05 , B. Valez et al.: S 12 - 05 . 
mesle et al.; 532 - 04 , T. R- Visvanaiwn^. 
01 , S. M. Day et al.; S 42 - 02 , 1 . f'ff'fSp-- 
ei al.; S 42 - 05 .J. P. t^odqeschucjt « f < 

03 , J. D. Phillips et al.. : , B «... iftt- 

SAfil-Ofi, W. Swider; SA5I-0B, 
kins et al. , . ..-tiijf- 

SM 22 E- 22 , W. A. Kdpalnaki * “ 

03 , J. F. Fennell et al. ; • • ' c c,ajft 

SS 22 - 08 , J, A. McKinnon et 
L. D. Smith et al. . m 

T 22 A- 01 , M; C. Rou fosse ; T 32 ^ ^ 
Schedl; TBI-OSi R. K. Q'Nions et W-- , ; y 
06 . F. M. Richter. . - . : : • . „ ‘ 1 . .< u/U 

viiA- 12 , d; g. Noble; visA-pfi^™^,;. 

Bel et al.; V 22 A, 02 „ K. T. M- Jgj ft \ 
V 31 B* 06 . I. W. ProscOit Aal;;.V|W^- rf 
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John Maxwell (Far left)' enrolls as an AGU Individ 
ual Supporting Member with AGU Gift Steering 
Committee members (left to right) Charles Whitten, 
Earl Droessler. and Morton Rubin. 


Panelists at the Union session on Verification of Nuclear Test Bnu Treaties answer questions from the audience. 


Late and Revised Abstracts 


ni-ou rim ted 

Bfelim Ntj ana Swlooy 

»iK.MCT, | Conoc« tnc., P.0. Bo* 4800. The 

Tmaiinii, TX 773BO) 

ISponiori Frank Edin) 

*!•*'»*» the benefit of different 

n ltud J ,,r 9 features of varying scales. Me 
f' ,r f, techn0,0 B ,ca ' advancement to "see the 
or ’ |B «>u r terms, "tha nounUtns for 
B ** “11 tt UlO "synoptic viewpoint." 

« Ci! r * S,Bi F lrflu S h Photography from mounts intops, 
rl.il rockets and even the Sfcylab 

1 tl,poc J 1 d1 fl ltal lM sas hlgfi- 
ariiw!^ ^ satellites. Throughout thli revolutlonarj 
fl *P erlMntBd “ <th ™ n y dl"«rant sensors 
tL ? f J Mra ' sources besides the Sun. 
kiimh 1nf1u8nc o of sa tel Meet on the earth 

autntnaThl,? 1 ’*' I * e,y I™ 11 our Ortgtnal objective— 

HCnldlry haSlifr The most important 

(tstiit on b IhT ,,t * lc ? rued fr0B hotter spatial resolution 
■ih «■ ri?IJL 0 “ ni1 ! !1 d b6ttBr SP«trat resolution 
IkS)*® ouU dB our oo™* 1 visible wave length 

•Uca-tarn^Stli: VS i *° hj¥i hanefltad from airborne and 
Citect infnrSMSS that penetrate the earth's surface and 
discern* 1 0,1 “ lhe th,rd d,m e ns,on th *t geologists 

nil lid ijlfSjfltfl! ” rav ' BW the earth iclenct- 

''laUltei th« t hSL pr0¥,dad » ly . tha Mr,ed civilian 
Aims the^M^t *“5 CBH f UI ly oral tod the earth. He wl 11 
liNct irLc! ‘ ? da of * uch Inform* tlon, estimating its 
Iha L . i ?{ or area. 

'm«l,.jen«*H 3 h i r " nt ' In the accuracy of ell 

to «natlM t?™! 1 !! !2 d ,n thB ult,n »t* value of such 
Man i are 0 n,*2iiIIf t ? Brt 5 1 * c BB ^'st. Sometimes these llmita- 
'I Involved # IL d/or undar *t*ted. Depending on who 

Klontlst “ n S“ Pt thB credibility of a report, a 

sl ttonoit cJlttH? 1,8 wnl 1oolt at Boni 

»» overall™ I UBltatlooi, speculate on tho ltlcell- 
dficusi the crad?K(?,. #t . lMlt ^'“'nlshlng them, and then 
Flunu * b ,ty ll,u “ «■* have evolved, 
wtvres !,m ill *«Mssrul explorers indulge In risky 
future led ^ 4 ,f*i£ p ? 1 ?f B tnm 016 prasent Into the 
ideeci in K“l c L tha Influence of satellites on our 
»f this ?? Tha effect of the sad disarray 

by th« program will be blunted 

^ elitvtiara. SOrB1B, * B P«arami tn Japan, Franco, 

Geodesy 

£ ii-ia 

~ " jjflatlJM tor An«l y,| a of Copoc.m lgl 

ja^tna 

°»aoBb«r t .^ b 2^ ,, ^5‘ I ° 0 * IJ -« 1 lt ' < " FII * ht C * ntBr - 

JfSMtch'Hiii?)!! 1 ?! 0 " ra,ult “ for Cba Oeopgiamlal 

Crtviit) hftva beta obtained 
if 1 * for lra,Jtv . r ?“ ,B of th e ■‘■aleo, waely 3 
2!!* h, I*-“ov.|.irjS‘ ,y •r 8 10 e “ for BOOtd halihe 
•"tvior r °0°lutlon or l dagraa. Tha 

"wilt, da,,. J "Jf 8 parEarmd with aatul 1 ita-co- 
altitude { t‘ "loroa/uafll haewaan (wo 

2*»tfd by uS ii*!” “ 153 h» In Polar orbit a and 
IJJiJ Wilton • J™«- f roo envtromne for a *- 

ll *' Inllwa! in*!!" 1 * 8 fr °" • wdlM ho™ bMn 

, wtih potaanl ’ ^ recovery of spherical 

Jf*** tod order i!* 11 * 1 “nfflnlanee coapleta through 
a<IMiude bert.r fi’* B “ ,ccur,t f of 2 to , ordere 

* M * LOeSw! aneaily In ■ local region 
tUl,"? 1 lo ‘he r« A tto Praaaane of uModelad error. 
ft! 4 *•«*, !?»"«« « '“nrecy of 1 „ for 

*“ B "‘thin S; , / ar «r«»lty eaoaely for I* 

0f 1/2* x of r«,l»m (3) the 

ini *■*». Wth *2^ oontelnlng ■ trench 
•■41! *! ’ *■ for •‘■■"Value aoalyal., cHnlealec 
•aaule" '* * l’*bloffc h l! ,ht ,nd 9 ,° ,al for 

11 “«er the tr««K k tai <*) ■ Pourlor 

bj:‘v **■ n> mnrmi ch * 

atndy UB d t J ft!*? eaeiafy aoouraey |Mle of 

1^0 . L's'and thl ft" ,bm,n that “ 

Lb. lfllJ > to redoco S* 1 *! 10 " 1 h ‘ r "° otl: « CB high degroa 
ll., I 0 *' 4 " to th , ■•■■tUeane aliasing offset on 

'•a. J 1 ?" 8 «f - * notation of the hemnlce. 

MtaJl f* 1 •*W»let?oS 88 f t ,Dt ce "Putor else afrielancy 

"ailill 1 ft,,t sflotalift at deriving the 

‘ha re a fti ^* •***“<• ■»* than downward 

4 ln, '«lg.t,d. “ lilm "rt'M of aha earth (• 


aicronmtcal IlgM I and then danctlng the phaia ol 
the Fourier coaponenii ol iho pulie train which lie 
wlchln ihe VLSI pa. abend. YLBI appllcarlone re- 
quiring dual Led phasa lalcraaELon ahoui the paaaband 
or prariae knowledge ol rho single channel group 
delay raqulra rho lioiliaiwu. dacectlon of a ouabor 
of these come. In ihe case of Iha Canadian Cao- 
phyalcal LBt Syarao iCil currently under devalopaani. 
a single 2h Hhz chncnoL {12 Khz USB/12 Khi LSBl la 
used Ki" «<.-quenLlal ly aaopla tha IF bend. If cen- 
potlbllliv with rho Mark III VLBI Svatm le JealroJ 
m (hi- IF level, ni l..in 10 callbraiur lonoa will 
ihuip, tufli or cho hind.. Under Lhear c.ndltloiia 
the iJiiutlin of chu phase of thuae lonoa using 
separate phzao da toe to re would be uiwconnlral, 

An alternate approach la proposed. Thta alternate 
method requires char tbc data uiapl lug rote end 
frequency at tha edge of tha VLBI pzaaband be Integer 
■ultlplae of the calibrating pula, rapetlrion rate. 
Jnder thoio candle Inna, tho baseband calibrating 
■ Ignal iileo repaata at rha pulae raped tlen rara 
and hnnee 1c can bn avaraged. This averaged periodic 
uavL-forn, balng tha [apulae reap-wiae of The VLBI 
<v«l« bh aunpled by Itiv callbradn, ji.i| n Ir.lu, -lu 
thua he u«od to deteialnr the necaaaarv phasu 
InfuraBEIun for bII tonis within the pn.band . 


C42-IZB 

Tilt at Plnon Flat Obiarvetory, California. 

C. Macdonald (ICPP.UCLA.Loa Angelas, CA 90024] 
F. Wyatt (ICPP. UCSO. La Jolla, CA 92093} 

A. Sylvester (Depart man! of Geolpglcil Sciences, 
UCSB, Sente Barbara. CA B310S) 

T. Owen (Bullard Labs. Cambridge University, 
Cambridge CB3 OEZ, England) 

R. Bllham t Lemon t- Doherty Geological Observatory, 
Palisades, MY 109S4] 

D. O. Jickeon (I0PP. UCLA, Los Angnlei. CA 

Sbffi4) 

We era operiling three 535 meter fluid tlltmeters 
and a 23 m deep borehole (lltmetar elde-by-ilda at 
Plnon Flat Observatory. CA. In addition, wo hava 
Installed leveling benchmarks In a 2500 m loop that 
Includes tho tilbnotar baiellnn. Wa surveyed parts 
of the loop tan tlmei, and tha entire loop five tlrtias 
■Inca Oct. IS7B. 

Wo hope to observe asotamlc tactonlo tilting on 
ona or more tllunatars with raasonabla agraamant. 
Wo have not yet achieved thli goal, but wo hava 
learned much about tilt meaiurimanti . Tha 


Hydrology 


tllunatars aarao wall at tidal pariodi (la within a 
few percent), but not to wall at longer periods. 
During the period 21 Oct 81 through 27 Mir 82, tha 
apparent drift rata* ranged- from 0.2 to 4 
micro rsdlins per year. Ona of Iha tllunatars 
suffered from larga temperature effect*. Recent 
Improvements should reduce. tha drift rates of soma 


micro radii ns per year. Ono of the tlltmetors 
suffered from larga temperature effect*. Reeanl 
Improvements should reduce. tho drift rates of som* 
of tha Instruments. Oats collected since 27 Mar B1 
appear ccmparabla to tha prevloua data, except that 
heavy rainfall caused obvious transients. 

Rendon banehmirk motion* of up to l own cause 
tha dominant errors In thg |avallng data. 
Therefor*, wo aitabliahed lavaral spaclil 
benchmarks anchored el about 10 m depth. Ualng 
these monument*, wa cm ostlimte the till rale to 
within about 0.3 microradian par year, 


LARRY RUFF (Dept. BMlegfcal Selancii, ftjlyenity of 
Michigan, Ann Arbor. HI, 48109) 

MVf CAZERAVE [CM(S-6MS. IS Ava. EAauard Bel in, 

Tout OHM, 21 055 1 Franco) 

Tha boundin' batmen tha Pacific and Indian plaUi 
fi praiumbly coincident with the latiajcally active 
Naeqmrls Rldgi codple* (haraaftori MCL' rtlch **•» 
betwean South Island (Sad md tfie hclfic 

spreading center. Along tha Marly north atrlfclnu»C, 
the RK2 rata tin plat# value tty modal (Mlnitar & Jor- 

z. 1978. jqr. 4 s «»> 

In tha north, grading .into strlka-sllp »llon <" “• 
south, Tha foial ameMnliw of tha l;r#« want aarlh 

? j*kos along tho KftC ara coni 1 stent »ijh tha WZ Mdal, 
t Is tharafora puiillng 

pretalon of tha southamooit MRC fs tha Wort tranehi 


fa faction 
ibratlon 


{ ot! th PhyBl T* •'«. '■ 

"W ** Ontario, Canada 

^ ■■ J, n mobs, i 

‘"’■•VMi, Sr,t ^- Thli i i.L f th * T P h "* of- eh* 
* "I sating • «■ ""rOBlly ■ 

• Pula* ».iA into- the ricelwd 


a trough 600 bn long that mchas a depth greater than 
8 Is as endured to tha 3 k fi ki dpth of 
seafloor. Plata t^tonlc reionatruettpas bf . 

southern P*ciffe Indicate, that tha Hiart tmchrtglo* 
hai never been a eonvefwnt B l* f B , B8 ^!"' , ■ 

troughs do occur along largo fraeture zonal, can m 
asiiat that tha HjOrt trench H a tlrlkMlh 
Wa aaploy geold anofaallu*,. obtained fru .radai* 
al tlaatry date, to address this J«jHus 

studios hava shown that h 1 9t-r«*ol utl pngaold prof I laj 
across aubduetton zones ttd fracture zonal ara d» t ... 

tlnctly diffateht. .Thtrpore. otsan^ flaold ""3J*** 

■rill help dljcaro the nature of thp Iff plate bounder.. 
Dor Min ratuTt 1 » : SJam-*"-' 


Oar Min reiuTt 1s .lhit 3a «Bld_«nbaelii* assotlstad , 
with tha northinwfit Wort . K 
tarfstlc ihapi aiidlvaveiangHi of a iW notion* oea^ 
anoMllo*. T*eia inoaallas can be V 

a Inducted slf H 

grata tlan requires 'teat '"r 

this region ba rMiiessad. Th* raotlgni in the me 
rtglonwy .notnaya fdllouri: those of- lyb '*rge. 
adjacent plated- i ■, u? " ' ‘ ';!. |, v-'. 


AsssBScant of UncprcLInly of Fro, turn | low 
MEjllUa Utilizing A WBfcls PJjmUb oi 
Ba r-iuLvBlBin Pgrogj MU concert 


Innss Tracy (Ercsc Woitom, Inc. 

Lonq Baach. CA 

llchail Ta-UHiar <srtac Korn Tarn. Inf. 

Long Baj;h, CA WB 07 ] 

A >l.-(lo squlvalnnc. Fcrras MdU ouddl lB 
prepaid iiul kit Hind u imutlqau tin 
antartainey of rr actum I lew snalyaaa. 
rna picqiciad zodal la a alovla nx tana ion of 
t*o sq-jlvalanc porous nslla concept. Iha 
analyiaa adlraaa cf.a proolsna Liw uncor- 
calnty of fraccurg I low { uajMCara, Uta 
daflnlclui of fracture qetaotry, nl the 
lafinitlcyi of prianry-fraecursd cmuctlrUf 
chat ara laqulrad to perform fractum flow 
analyses. 

Ik* - -l il £w '■ ■ . OB’. ’Jsj 

range oi in ir.n aqqraqata pad LA 

and UM tepllcatLona on uunpen In a 
Ft Ac turn podia. Tha modaL La, however. 
Halted In uclllzy by tha aispLlCity of 
Its fomiUtlun. 


rs-IIsirlWlon mil gravlt.ition.il clrculai len rUm n 
conaira Inc if liter I on iha range of variation In flow 
and »sll csncantr.il l-h in Ins cnt'iarv. lr.«- ron-tldsl 

osiuorlny il iculul Inn . 1 1 an control., thw J lai r I but 1 -r 

nnJ iranapurtatton of guapepdad gjlr«m, jn-1 ilir 
dcp.it.LL Ion si fine piriulvs within thw TTr 

dlacrtbuc Ion* sf a.ilt and fine sunpunklnd “.11 lor 
rnutriil ihr holwv. I^r of djuv njn-c.'neervii lea esn- 
ecLtuciniai tholi rsdaa of occur rune a. ir.map.-tt, .■ nil 
tiirtr ruiiirv.'I ra ol accurulnllkin. I Pc rsanil 01 
pro.-cr.was la that tho catuary r,..j|fiuH alAnifUai.il-. 
tha HtraQph and the ioro ol tho cheDl.al and qrolssl- 
cal wlgnals it racolvae. Alteration cf an eatiur-.'g 
nsQ-tldsl rlrculatlan, pattern t> .-hording It, fresh- 
water Input or Ita ftctoiri produce ,-fjngca In, Ito 
I Hearing orfltfoncv. In general, a* an vatu.it-* oorn 
Iron a highly atroLlflaJ estuary toward » unll-nliwd 
eat nary. Its filtering afflclan^y for lap J- Jar led 
conarltuants first lucrrases to a eubiD for 
partial ly-eUed sstuarlsa and than dscreiaes. 


Aspects of S term Induced Sediment Pesuspamlon In 
CosgLal Vjtsra: A Review 


Ocean Sciences 


5AB hsisurantat of Mats Flalds with Hultlflle 
PlrsctioMl Conmcpenti: Cbservitlani I CaiFarlsw' 


John F, Vtucky . Martha P. Snith and David J. 
SpSTIfiS (Stanford Canter for Radar Astronomy , 
Stanford, CA 94305) 

Maaiurinant of ocaan wave dtnctlenal dlsirl but Ions 
Is difficult since pitch-roll buqys provide only crude 
directional Information and wave-rider buoys, no 
directional Information at all. Arrays can provide 
directional Inforsullon, but ire difficult to 
deploy. Synthetic apirture radar (5AR) Images Of 
ocean wave field* can b* used to sense wave 
directional distributions, hut the technique ha* 
Important 1 1ni tit Ions. He explore tin ability of SAB 
to Mature wava directional distributions using 


Important 1 1ni tit Ions. He explore tha ability or SAB 
to Mature wava directional distributions using 
digitally processed Iwgsi of waves near tha Island of 
Foula (SH of the Shetland Islands), lhe Inage 
contains wivafieldi with a single dontnint conpanenL 
and with sultlpla direct long] conponants gsnsratad by 
refraction and diffraction near the Island. He 
compute nofMliaed 2-dlnons tonal spectra of part inant 
toagii to address two iiiuas, First, how well can SAR 
sense wave systaos with Hltipla directional 
coopooentiT Second, htxwall does currant SAR theory 
of ocean wava Imaging describe tha degradation of SAB 
resolutfoa for wave fields with milt I pit directional 
conponantiT He coapira oiperlMotal result* with the 
theoretical predictions of Alpari, Boss I Rufentch and 
of Jain, who iddr****« tha aultlple coaponent can 
specif leal ly. 


Ml- 12 A 

Ban Laval and ejaculation 

Keith R. ItoMOn (Pwa r tnant Of 
Ooaanoaradiv, Dalteusla Oilvunltv. Bollfoa, 

DM BootlA. Canada B 3 B «l) 

Son Isvol and tnmmort vMiabllltv off Die 
North Atlantic an unwind In ths froouonov tanas 
6.00 - 0.04 n» < 195 A- 197 E>. Hm sos 1 ml data 
won ipsmltd or 61 nlnland and ialend stations 
< 64 M - 1 W>. lh» SiMdnw tnamrta ara 
deumdnad fits manthlv wind itraaa AlitrUutlqi, 
Bach ana lwwal astlwa la corractad fhr tha 
ltlfluanoa of lnoal air uraas iir a and 1 ml wind 
streoa , A ortiorant saw lsvnl variation In foul 
•Iona the anatom bmndarv of thw Barth Atlantic 

fro* NwAvn <S«> tn TMrlaa < 2 ftP, Alxra the 
oast onset of tha Uoltad dtnun end Canada than 
ara two distinct radian of **o level variability. 
— nratad bv Ora Itituna. Thai variation north 
of Oqa Ifettaru aie o di i ent with those tlm the 
saltern tnndarv. 

VbrlaUlUv of tho total nwldiagl meidnn 
. transport aero** selected lati t u d e . circles |a 
Bkmi tn Ikvwsm northward. The poor soaotia 
an. leaa rad than the aaa Uval enectrw. lb* 
Cntiusriuv dspanhqn responds of Barth Atlantia aaa 
1 ml ‘tn tmwat flmuatiot Ja finally 


H.fRMk BWLEH (University of Connecticut, Htrlne 

Sciences Dsparcrfint. A very Point, Groton.Ct. 06340) 

The passage or high energy storm evunti has the poten- 
tial ta affsci sediment rssu*p«nsfon In coastal and es- 
tuarine witen. Re suspension magnitude and associated 
mail flux varies as a function of local hydrography and 
ltd lament cAiracterlstlcs.baiin oriental ion and rwjrphol- 
ogy, and norm quality. This latter factor dapands on 
stom duration .wind ilruis incenif Ly.dcrlnart wind dir- 
ection and Lhe apead and direction or storm advance. 
Historically studies of this r.ultl variate problem have 
used a lifted par«na ter approach In which sadlmant dls- 
placesents were s Imply related to staro occurrence with- 
out concern far specification of the particular rectors 
dominating cause and efface. TAe approach provided lit- 
tle Infareatlan on governing <ynamlcs.Rerent1y inp roved 
undemanding or two- phase dynamics within the benthic 
boundary layer and tha availability of ralfable instru- 
mentation has permitted initiation or field studies of 
Storm resuiptntlen. Than studies Indicate that stom 
Induced rwuspenslon is typically short-lived and con- 
fined to the staro period. This rapid deposition Iipliat 
settling velocities well fn excess of those inferred a- 
■nalng State's settling. Beyond the short-lived nature 
of storm reiuipenslen tha field data indicate a high de- 
gree or spatial end temporal variability In dominating 
factors. In open continental shelf waters resuspensfon Is 
dominated by surface waves and associated Interactions 
with local tidal cur rents. Resuspens Ion melpiftude Is gov- 
erned primarily by storm duration and Intensity and Is 
relatively Insensitive to Storm track. Proceeding In- 
shore magnitude becomes progressively more sensitive- to 
dominant wind direction as coastline orientation affect* 
fetch and tha Intensity of windy wave induced currents 
relative to the tidal stream. Associated teaporal varia- 
bility Increases due to biologically madia ted sedlunt 
s tab! Kiation and/or destabilization, lhe field data 
parol t simple modelling of storm resuipensfon and serve 
to define areas needing additional research. 


Planetology 


itb Timm from Haas to Earth 


G. W, WBTHBRItJ. IWH, Cacrogln Institution 
of Waihlngtan. Washington, D.C. -20013) 

, Impact expmciwents and theories mnggamt 
that mull l< 2m] fra grants arm those most 
likely to escape Kara. If INC mauorltom 
raprauant inch smalt ejected .fragment a, thole 
tcaneib tlu to Barth must bm £10 m.y. , no 
Lndlcatod by their coialo ray expo pa re 
ages. Valid calculation* of "Han-oroeelng* 
tranaLt timaa hava been pravloualy pres an tad 
dnly for initial aatocold-like orbits with 
-perihelion near Kara. Thai a calculated 
timaa ol 4100 m.y. arm not cotit latent with * 


tha observed 8»C axpoeura .ogee and with tho 
survival of small atony natadrltaa In tha 
aatprald bait. 

Transit tlsti hava now boon ealculatad for 
mats rial a) me tad at randan position* In 
Hum 1 orbit at mjeotlon vw loci tie* ranging 
from Hnra 1 oaoapa velocity of 3.1 kn/aaC up 
to 5.9 Km/ado. It is found that for 
velocities greater than S.4 Km/snc from 2 
to 41 of tha ajaota rwaoh Earth within 10 
m.y. thla la about |/J of tha Ua» ajaota - 
lo this alas range that, will ever inpaot 
Earth. . 

from th*»* eons Ido rations it It peimteel- 
bla to interpret BMC axpoeura ages. am tines 
of ejection from Mara. , Tha principal , 
dynamical problem remains ona of ora taring 
mechanical acoaiaratloo of avsa snaLl 
fragments to tha required volooltle*. 


032A-07A ifirtrea 


J, a. sCHDULi (dBrloe Sctaseaa laiaaKk Oentwr, State 
f tol**raltj“d< dev Vait, 9»ny BaeOk, H.T. .11791) 
(SfNwBri'-K..J,.BaiM) > 

- i nvlmr cb* prdeHiea that oherecterl** tbt Uitlrv 
. 'ubd dpearlU hew c|iay .cast* Cbl extsuy t# function al 
• filter lor tba'algnalr it rtceivba free the land «o 4 ' 
fna jbi aaa, j^Tldal. qio rente provide energy far air- : 
log : saltwater [from du.Ka* wttb ffaibwiter f ram tha 
river. -IM rdntttag siltalcy distrust Ion drive* tbs ' 
. rod-tidal a*|imrta# olrdnUtlo^, iAlc!l la curt) refit-" 
tribute* the eg ] Laity, 'thli fi*dh*aV bstesro iills^ty. 


J 

(rwn. oji p. 466) 
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Meetings (cont. from p. 16 ! ) 


Lj WflflJlM (Jst Propulsion Litoralor^i 
CallferaU Institute of technology, 
Fuadeu, CA 91109 ) 

B. 0. Bills ud A, A. Hottlngtr 

Propslalqn Libor* lory, California 
InatlLut* of technology. Faud*n*. 
a 91109) 

Hafylt* or li.o*-or-*lgfti *ca*lor*lle* dot* 
rovMl srirllj hlfitia that appear to M 
uorralatad with tb* labtar highland 
Mpoffvphr. m LargraL manly of nlaa 
■11 Ileal a at 1100 ka altitude 1 b allgnad wllh 
KaMall Koala*. Data simlatlooa of 
thaoralloal Bra ally wan oalouUtad Tor 
Mvoral frofilaa nadir tha aaaiaptlon that 
tba toiwtnpfc}’ wu uiHoipaniatad la an mm 
• ad aoapi si* tad at various daptba In el bar 
*■■■•; In ill eaaaa Ua room trio afraat on 
tha tbooritlaal llna-or-alght gravity 
ooaponaat produced gravity high* (b 
■ ppraxlnatily tba anaa radian ao tha rial 
data napping. farlaua nodal raaolti ara 
ooaparad to tha raal data profllaa and 
eodallng aeoaltlvltlaa to dapth nr 
□oapoBiatioa, aarfaaa density, and 
UUioapharla flaxnro are dlaplarod. 

SPR-Acronomy 


Satellite Observation* of o* jjj A Cavalry 

3 -.ji* llttr IS*** Science* Center, Dept, of Posies, 
7^2i V i •** Angeles, O 90089- 1341 J 

5. Oukrabartl, F. Panuce, S. Bower (Space Sciences 
Laboratory, Lkiiv. qf California, Berkeley, CA 94710) 

Hw O UIA duyglow observation* aide with tho EUV 
spoctrcneier on tho Air Foies satellite SIT-78-] am 
th ? oE 8 radiation transfer 
111 f 1 5 ltudo ,h0 Intenilty mis 

w nr with anpwilc latitude fren 30 R to 
'to >•««■ iontth direction (c - 3S") and 
R to 'to "«® r “ d *f direction 
■? ”' ros P° nd to| I y torgo near wnlth to 

near nadir Intensity ratio ©J 6 .J - 0.65 ovor such of 
the ttayslJe Indies Ms that II# 0* Ions In the Upside 
Lnuosphore cmatltuto on optically thick ocdlun for 
of 8M * alt® low oniaalon even 
?? fltiludo. Sixultaneoua iwusurcaonts of* 

•to O density fran tho AE-E spacecraft at 460 fag 
aiiltudo near (no aqua lor ara used to normalize tha 
SIX* 78-1 a Inlaw data. A g-viluo of l.l x 10 8 *-“ 

Is required far tho imitation ercltatlon of atcLlc 
oaygon leading to che prottocilon of 0* alans In «P 
State. The latitudinal distribution of O’ density 
A slrglow data shews a dM*lo 
j!f“" i. , , toy surrounding an equatorial trough, 
characteristic of tho equatorial ajianaly , at 
altltuica bolov M 0 kn and a lingtc pcik at tfo 
“®“SJ C ^ftjr abovo ftOCl fas. St high latitudes 
l .u |, the 0 * densities In the gunner hsnlsrclnro 
aroaitelont tally lower than those in tho winter 
neni spin re- 

SAZI-07 lEVISED ABSTRACT 

l -WtDn ral Jgl * IIV ° g p ltlclll “ ln too HI ah Lnlr.Nl. 

T. 1. K IllltS 
V- >. HAYS 

“* s f«« Fh F al<a goniKh 

■fttSwr* Uy " Hlth, « d * n ' Arbor. 

a. A. H KELTS 

“I “"‘J™ , J , ' h «* Cenl,r '"r Space Sclarta, 
noeo) 01 **"" “ toHa*. Richard* on, n 
H. U. SPENCER 
»■ BRACE 

&*U«J Space Flight Ciatar, 

C'ILZ:\, A , n ^ 

Hiaonid alcultuaadaly lor esvaral high latltuSa 
pariga* puau of tha Dynaalca taplnnr IDE-2) 
■pacacralt. Th* Beutral wind victor la darlvtd bv 
•pp top r late verging of tha «r.dl m .l y 

irrn™lth^'!L^ thB Flbrt - p «« I«art.™=.t«r 
tha wind ^ " Ep 5” at ««««d lo lllu by 

U^.” d Ticperacura Space mater (WATS), tba 
h!^»a !" <,erIvBd 't“> I" altu uuunumi 

f 1DM > mi tb « Retarding 

^ Anatjiar (rpa). lb„ e e.a.gracmu, «d>le 

dI f fB rance valor lev to be detamlnad 
at the satellite altitude along tha orbital track 
Tha irtctlooi, h,.,^ of £ ”d 

nautral apaelea la avaluatad and dlacuagad far tha 
paa— aCudlid. In p.rclcul.r, to, 
infarred Ito tha ceuurad wlndi and drifts an rn* 
pared wso, dltltl HUlnrn|| eaS vIth thr BA 

• freet of frletional heating on tha 
cccpsaltSctial atiuccura of tha F-raalon la dlumiid 
ualng data Ira tha Ramral Auoaphara Ccneoiitlon 

Sport ro=acar IVACS). p ^ ,I,ca 




■ i-7a 7TnrTin > .'ni.T->-T7i 


«-«v •' 

”' ,B f or ™ ,,ur,n 9 w?ndi and 

tr to«P' ,er * * nd Xouar stratw- 

b? rW 

Satan|"aT a * B, *" 9thJ an<l ’* ® nly 3 •"* north e r 

rfnS l SaS*Jba°™" 8d * , " j 1 t *re«ui 1 y with bath radars 
rsiMv^rnmrm «« ,u Mon 1750 a] ud 

M«riy coneon scattering volunet. The ebloctha nf 
IhR Baparlnant mi to daternlne Ilf fere ness. |r an* 
!?« 8 e*^li Petf tortulenca Intensity of two state ilzat’ 
(11.5 CM and 3 at. For both iRort and fora tori 

*• ha,B toand •nhsnesaonts In tho 9 laknl of 
lurbulonca naasarad with the n Mu radar. Thest dif- 
t *!*”??! .°5 eu,T * 8 to •to '®* r strstasphara at 12-13 5 
J K# Mtnn aiMdtions off ! 5 

saSAKiT* * bef ' 1 ** to tur - 

aw 

S«sss? vssis 

I::,;;?:;’,,:::- m ^ »ss 


SPR-Cosmic Rays 

IC 11-09 A 

“Cl IN THE H|Lt Kites A0V11T1 ALBUn, 
™l««TI«l OF (OK 


la luuu. «■ sad 0. fc„|,b. 

•f Arliaaa Dipl. „f Brdtala» a .d y at( . 
atie«(«.s. ham, jb Um 
?■ *to«M »ad a. One. Brat. 

to* •' laikauir, lookiiiir, m I 4 E 21 “ 
n« CL iraulnu. dgilai an bad «.* taaiid 

?* “ ‘I* «H liver 

J 1 **! 1 ; 1 *•••■»! riov la Uli 1981111 It aaa- 
uh!S^l .* (1 ilr ••■to|a la atar lying sag 
“* l ! " ll M» waaalad is bi ,,,, 
*ln. Taaalyrsw J *C 1 .«| Tltl ol 

ta-iMnte, sere and in dstinin flaw 
!™l' a*!, 'to /lalfar. Ill ■■elepically 
j!!?™)" 1 H “ I'MtlHl *|n asm I mat 
n Sfei" 1 ' Pta41«ta| by fahsiynala daln. 

Cl *•'*. tanni, aboil tsar tiaea 
■fasti r -than chi kydrodynula agaa. . nil • 
***** •*»»ala*d hr tU hydrsla- 
{, *• *••*•**!• *t *••*!•# a. •blab isvarad tb* 
. 1 ^ 1 .!* fB r ‘»a.l li% at tU f 1 . 1 . to,,*. 

• «4 uMik m%f la|«cctfi«4 rMkargf, 

It nvaral aaafi i« u, H|lk Rl«« ( ,q«u ( g. 


™CI eoiinlr.il on lisrana dove gradltat. 
nil daara.ii Is hnl v.plilHd by 1 « Ml~ 
Ira I Isa iUal vnld ba antstad 10 
aoncaalriia JS CI but l.sra Iba 3 fi CI/shlsrlda 
ratio asaffeatad. Cedar (ha oasdlllsn of 
lu flllrallso. tba ralla vould duty alik 
raaldasia llaa ln lbs igslfar, bat Iba "”C 1 
ssaaaolral las vould laartaa*. That ika "Cl 
data iksv Ibit Hi bydragooobaBiilry of tha 
Milk livar igulfsr Is daoiailad by loa fll- 
Irallui, 


,S CL INTBSTIDATION OF TEB CHEAT AiTBAIAH 

BABIN. AUSTRALIA 

« 

1* Uni 1 . B. Bail lay*. 8 . Dsrla 1 . P. 

Fhil lip. 1 , .ad D. Blast.' 

i. A ABC. Rr. Kill Bag. Bntbsrlasd H.fl.l 
1213, Alii, . □. af Ar I ion l, i H. H. 
lau. sf Molog and Taah. . . . II. of lath. 

Has. 8 tr, Baa. Lab, 

A. a tail of tha validity of Iba ua of 
*C 1 to data vary aid fraud wilsc. t "Cl 
I ova. I Is. i Isa via aid* af (hi Orsat Arla.lai 
Baila, vhisb sov ara aboil aboil 1.7 I 10 ® In' 

1b oorlh.aai.ra Aiilrslla, alsnt ou-flftk of 
lha soallo.il , lad I. us af Us laris.l 
aria. Ian agilfsr syilsa. la tha vsrld, 
IWsaty-fau "Cl/Ust.l aklorlda) rills, vsra 
dslanlud for tba lara.ila-Crstassm ■;» 
•qvifar Item Ua rasbirg* art. em tha vs.lsra 
flaaks af Ua Orsat Dividing laags v.it and 
■OBtkvaal is laeulacki, la B. Av.tralU, 
teats rails, raags fin .boil ill X 10 "*" la 
Ika rssharga iraa to j Z Ifi -11 stir IbbuIm- 
ka. Iioahreai dsvoloyad frn lbs 3 *C 1 data 
■r* ralMIvtly avaaly .passd and lidl.it* 
groud-valsr valositlsa tad flow dlrastlsna 
asoilit.it vlth Ihi hum hydriallo pirua- 
tari of Ik. ly.taa, Tk* aaxiau "Cl 
greud-valar «ig.* 1 . gruiar Ihu 2 K 10 “ 
y.S. ns snassrdiaot kstvssn tha «CI if.. 

•sd Iko.s as I so I Had tram hgfirofpi.il. data 
la a llreaf ledoriaaait of iba fudaaulal 
aiiuptlua at 1# CI ireoad-vaier dallag. 

.SCI 2- IDA 

SOLAR CTCIE fAHIATIQH Of THE lAIIUlDIML GRADIENT OF 


G. Newkirk. Jp. (High Altitude Obiervetory. Kitlonal 
Center for Atoocpherlc Reieirch, 1 P.0. Sox 3000, 
Boulder, Colo. 80307} 

L. A. Fisk, and J. Lockvaad, (Dept, or Physics, Unlv. 
of New Hsspshlre, Ourftui, NH, 03824 


Mcaaiary, for aqulllbrlim with nnpuct lo iliti trnjcn- 
cy of tha aslld to dliiolva, for the chral. nl pinun- 
tlal of that conponont In Ilia fluid. !■< have ilitru Jt f - 
fa rant valuti. Ever alnrt , thorn liai been Hpcriilailr.ii 
abauc tha choBleal potsaLlal of IhaL crnpoiu-nt In the 
eolldl tho atria* Biota of tha nnltd avrru in It the 
■ana at ell points yai, Jf tha coapencnt hna a Torop- 
Ql Bahia chanlcal potential In ihu solid pluiiiu ai all, 
that potential same to vary from point la point. 

A new approach to chi* old p table* auggoala thu ful- 
loulngi 1 ) Any raol phaaa has a finite vlac.uilty, nrl- 
thor lard nsr Infinite; eollda an- Jiat phnsL-a of 
higher vjacoaity than fluids. 2) Any Bon-hydroxtatlc 
■ttaaa stata la a uoD-aqalllbrltn grace, with onsrpy 
balng continuously dlaalpatad. 3) At ■ point whoro 
tha .trail state la nan-hydrostatic , the chonlcal 
potential af a coaponant coatlnuoa to bo definable 
but la salt I- valued; it ll a direction-dependant quan- 
tity. with three principal valuaa aleply linked to tho 
principal attesasa, 4) At a point, tha difference In 
chanlcal potior I si /iang-fula driven tha vlacunn de- 
forsatloo at that point, ln Ilia a ace way that a rm ini- 
tial dlfferaoea bOLvsao one point sad aimtliur drive* 
a diriualrt flat. 

This* luggaatlana opsa the way to Bare and afnc lory 
analyaaa of alatult snoops creep, dir fusion and rhaiiM 
of phaaa than have bean poaalblo haretoforo, and lima 
say laprovi our undurataodlng of rock tortures nu,l 

dsfomtlon. 


Evidence for Strain-Rite Controlled Cyclic 
Feldapar growth in Dlaatomylonltas . 

R. J. KNIFE (Dept. Earth Salencea, Unlvnmltv 
of LsodH, Lends, aigland, LSZ-UT) 

*■_ W1HT3CH (Dept. Geology, Indiana 
University, Blooalngtan, '174051 
Coapositionsl, textural and atarontruotuiM] 
data provide strong evidence for both 
osalliating ntrain rates and for cyollo 
feldspar growth ln biaatoaylonf tea Tror tin* 
Holne thrust, Scotland and the Inaubrln line, 
Switzerland, These proaesaea are ralntod 
theoretioally through Ohenonaahanlonl foed- 
baak neohanlana. Compost tlonnl riuctunblnns 
In plBglQolaae parphyroblasts In bbono 
ml« nl r?“ r?y®* 1 , 00 , *Pl l *» ted Toning pntt^rnn. 
Dlsoontinul ties ln the oonoen trat ions or CeO, 
KpO B nd FeO mark tho boundaries of crs.ncent- 
ahaped overgrowths on opposite sides 0 r 
St d 1 anater cores . Concent ra t Ion 
iradlents lndloate ( 1 ) normal plagloolsse 
zoning ln both oorea and overgrowths and 
f 2 ) an abrupt lnorease In hCaotoafarWaV’ 
al the time of overgrowth. These 
observations can be explained by a decrease 
in a nf. caused by Ion exohanga on surfaces 

Mtlhii!h!w ?U rln 8 deformation, which also 
establishes feldspar suparsaturatlon. 

,vld ! nfl '. l ‘ or hl * h » 6 "to rates end 

grain size reduction comes from * 1 um 
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K”w! 4nd 5 Sew C0S " ,c "to Ou* for Jgi; turn strongly influence' fnDuro, k 

dgSLillra : h l eh * ™] tofto flrsdi.nt c<n be 

f«B .hi*. Ml, f “«n4 spied Increases with dis- T51-05A 

lance rron the currant shHt. ThFaradlent veries 

f^todly thraughaut the solar cycle end attiini a I i B B to g ul ihmimb from ublmiltou. m,niin h l|nrTTtnn 

Jhsrp wxfrwi at solar minimun. A negative gradient . r , mln 

tud!°lc C ii r flu !,7 1 J h , *f hBMisjflnsilc latl- H ' gUBBE (Depin. or Ceulsiy end QeopbyiluB 

Jude Is well etteblished during much of the tolar cvclo r °rd u n>™nUy. Siunfurd CA 94308) P V 

mere sppwrj tg bo no clwrly eitsblilhed, rntmtle 

"ihM^ro arail, ? nt dllr1n 3 lhe cycle. W LeiorogenolUei In Uio manUs are Indio* 

,e J r ? y P rtf1el " (, 1 !>• compared with J! d ' Sr T Pb l «"'»pta ayalernaUei. EzpiansUoni lor Lhotu 

emsetian inrf^HF* d Mi 0n 'to Class 1 cal diffusion- “ ^wksd ollher dlvUnol tayar* In the out h tl 

ri! m«a*i^ * f * d0B,Mt " 1 'Muriel of casmlc EwI* l fh ta 1 P " d by 80ma 1Cl,lroa ™amn* (*uoh o* i 

to ProP*fl*Uan. rlalng froD, Ihn base or tho nutnll.) or .mJl-.uBle I 

~ «en«HloB which era ubiqultou.ly dlsLrlbutad llirou. 

The National Crnter for Ataoiphoric Rueardi Is hohJlvlor In b region wllh hotoroga 

spansored by the National Science Founditlon. o«X ^ - 0 2 n ? ,loUon * hoal - A , ™ 11 ('«■ 

"* “ a,,ly , ™'^ ,d halarogBQolly drgwi hoal from 1 

rounding, ni II mall* during oioant. An lnoroage D r „ 

Tcaoiiopliysics S2£ _PJ*tow 


CWjLOT Jean-tves. QR5TDH Rounea, New Cstedanli 

Ko J r^LLtT?K N0Urt, ■^^^^^^ 

SSSgjsar' K s -“ u® MHHSS 

dgfometlons show ■ great resMblance with th. 

!!sSS !d!; ' :!is; KWB « 


iB B B faiB 9 ) msaroai from ubisuio,... ~. n u„ h.L..^ n . 1n | | | n|I 

-na s -"- 

Nd jSSu! 1" Uiu mantle ere IndlcBlud by 

UojJh-t len'opta ■y.lemalle.. ExplanaUon. for Ihoso varta- 
lloni Iibvb Invoked ollhsr diillnol tayari In Iho avth Uisl ara 
SE^tog* hyaonw isurau region* (*uoh as plume. 
^" ,1^?. "* *to "*“'!■) or «mall-*Do|o iiulura- 

gBns UU , *_ vbloh *rs ubiquitsuily dl.lrlbulod ll, rough lha 
E Jh ^ hBl »* ,r I" “ region wllh hotoroganolllfl* 

taS eaSta U h8 ,“ l - A ,nu,H < la " lha " ■ 

r!n nd S' ! I, ^ tolerqiaiisUy draw hroL from 11. *ur- 
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tbB B }" 8 : ™- priMnti sf ..m, 

..IT 0-T) bind in tho apactr* or bla.r.itt!«i 
B lasio* InJIcoiBB that tho V,<Si-0-Si) 
and v, (Gg- 0 -Co) modoa ara atrogl, (0u Ji ^ 
sbaerogd d.crcasa 1 „ th, h. If width sfnT. f?!- 
baiid Of Sia.-GoO] gllaaii with ln:ru.is/Li^ 
i ion of CuO, I is, been ittrlbutad is t dwu B 
average T-O-T bond angl, m th . C«r-rtt7^ 
The tiBuIt, of the prasont ituiy omif. hniu 

SfiJS 11 ".** —tons.ne if Stftb 
900-1200 cm- region of >^ 100 , 111 , 111 X 1 
*■* v ,,(Al-0-Sl) end U M (J1-0.|I1 «4u (tt b7 
troeT to slunlnoii licit* glaaan, hewn, u. 
S 1 D,-C* 0 , glsBBa, hive . nich hlibirfujud 
Harder of n,tvaxk-furalii| utlsoi, H im fa 
the aluBlnua evotdenre role tada IsiliblHlH 
Al-Sl disorder In aluBlr.oilUcate biIei of |lue 
(1) EOS «, 4 69 (1982). 


Th ° Pl'll ltut ton of Alkali Cat toil Is IliMilia 
HjO-SlQ, Glaagaa r ■■■■ 

DEAK V. KATSOH, SHIV X. SHABNA nd JOBS L BU3 

(Hawaii Inatltuto of Geophyaiti, Iki.. titan, 

Honolulu, 111 96832). •Praaaac addruii H, 

Pflaton, VA. 

To gain an Insight Into th, ifiKC sf ilbLrjz 
the distribution of alkali catlona in alllca-rld 
igneous allicacu ealca, b ayataBiclc don qoi- 
■topic icvcatlgatlon of Mgh-aUlc* TtzO-IIOj du 
(-Me Ll, Ha, K, P.b, Cl) ha, bon pafsiuj. hi 
"havn Lha; d lie Inc t rag Iona of tb* glut ijaiu v 
h* used ia Lnfei regl-’r*l and lacalliad fl.t, 
q-ipBcles) alkali dlatrlbutlun. H Igb fiuguz) Uj 
ac M100 cm" 1 and •'-950 cb” 1 reult fra U|Ui 

localized Sl-nnn bridging oxygn »riMclli| aoiui 
the Cf , and q, opeclei, reapactively, vtr. itijik 
script refers to tha nubar nf bridging 
E10» tatrahadran. The Qi apse lei la Imi iito' 
the q, apuclu* In all gl**»a, isva.ll|it<(i W l'- 
docreasoa rapidly with incrcailng ilfall .ut. B 

4Ag cm -1 band character 1*1 ic of th« iflta llm 
ipa^truo raiult. Iron A delscallied ilbrailcill'' 
(v fl (Gl-0-61)) and It* praaine, la ta lUili-illFO 
glasa ipectnin lndlcataa that raglsu af 
■ llica-llka atruetura fnlat In that |1*U- n>K 
cd" 1 band tiicenilLy 1, found to dgeruMuunA 
with alkali contone la tba apaetra sf Ol, B, 
illicit* glasiaa, and to piraiit to UftaniH 11 
concent* In the apaetra of Ll and B. |lanu- 01 
■mallar alkali cation* *ra tbarifar* ibsaukni 
otrong tendency toward regional elsitirlaf I* && 
Bleaans ilnllar to Chat producing pluu 
even at tmperituraa will abova tb. 1 U 1 WVI 1 
iBr.laclblllty regions of than XylUM. ' ftoul 
rogional alkali diitrlbutlon I* itwa|I|*»*“ 
on tha hlitory of tho gins, Chi G-ip«i« i,,lr “ 
tlen appurs to bu dependent only an t' 1 * I 11 " 
cospo.lt ion. 

V9IU-I2A 

Hip lloal Capacity and Piute faullikr 1 * af 

Z.U.^!flH£, G.N. HE If. L.H. ATOVIIi, W- 
li.-oluff ltd I Sil . 1 Unlwrslty of Hlchf}.*, «• 

HI 4HI09 , 

I r. HISinuH Item of Chemistry. U"1»- 
J.w. VAIIEY Ill-lit of Guo logy, Rleo Unlw. '* , 
U.b. HMIKUAT U.S-d.S. 959 HDllonal CenIW. 
F?liq2 

Tlio In-ill (djmi: 1 Ly of i nl luM I 

has b»n mMisrtd 

u-.iuq (nu-i ml Unit hpfltlng calorlHW- 

wnr*, yin), 1 Cp„, • 123.2 Joutes/wl 

Ji.iiIpl/smiI-k, 1-4* different thin 

.■cl lim tot . in ,|h ti-fflpordlurc ant ropy 

■iNliuj d iltlfui i-nttel siknnlng WtengMy iw,- !, 

Ihij'.i- ii,na vnro simuthod ollrg Ihl ‘* D , *, iiW' 

valiins, a nd yield Cp ijoutes/osi-K) 

.|»-*I : 9.4225T - 8(941 ». 8 ^ 


•«.HH -10 M • 9,4?25F ■■■ ; W*ei 
fiinmllnn Af,},, - -2l42.Gi(0.2) 4 w, J* s {^!!n In" 1 
uf formation All},, ■ -2261.1 . (if 

from the reactions Hollacloiilte * 

JiwnlLc and Glops fdo i Konllcellll* • fctw *' 
maniLo, In goad aarerwnt with ■*' ;5{ 1 ,, sm w te""'' 1 
al- 0979) and llnlgewn at al. (>?f a ^ r ,TiB- :S 
in tho system Korwinlis - Alerranlte -'v* 
side - Honlicol 11 te wer, racAlcutated 
I co 1 1 1 lo date. Tho new date WPP^vf!! rwtH wS 
Valloy and Essunc (1980). Tho u cul*^ , 
experimental rovorsals of fodar I ■ ’ nW 1 *' 
and Yoder (1964) for all reicllons : 

Unnuf . 1 4. : ta m~A Harwlnite W 1 — iB 


"Rtoto ,0 'nco^pa !!", 1 ?^!*” 1 ' n liquid, noted hy Vslloy and Essen, (•*)•, 
d '?to?' »«vld,d that Tl posit ion I! *.! to^ , “" H,wai the order of -Is joulas/nxil-K f«P 
Ste, IJt H,9,Mv * ■noBitia, “ 2 r , ll' u ^°! ,n t Low tcraeratura ealfrlHW^ST - 

“hon ozyo* n ftnaclrw .1 1 ~ . ,n , «ch essarv to evalualo the source of Uif* _ 
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i"«io«Bta. ad a.caiiunt nmarata to 
■n atkall aarlai „f n ch : **J l * ia ohoun by aaaplea 0 f 
In Franca. Tl r.odval cln b. !!.^ ! * M,,f Central 
cal norBailiBd cencait^l!!. ! ro " th * th.oritl- 
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Thermodynamics and 
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y.cioa 9)1, - js/;o uyuwi. » j i gr 

a i»ro point contribution, 
with a short range corttrf fiotipi* I%j|l 

Fully disordered c 1 iiioeh 1 ore . L?”' 
of X-rey powdgr daU For 
' Cc/(*al when corrected For the ob*y' r ^ | ^t*jSh 
: Calculations of phase equlllhrte 
■ S|0,-H,0 using these entropy «< fiJS SfW.- 
-Fit U» reversed experiments «T rdweat te t 

:Chernbsky (1974). SlH^^ 5 Syifl(Wg; . 
JenMns (1981) for tho re«tlw* S + >y2jj5(F. 
Chi - a. * n * so * V and n * J KjT],Ui 
I Combine tion of entropy ,* ri , JuJ t BjSf&gF 
m .Its stability yields 

eesuaing ordered elfnochiort ero 
■4Munfno dlsorderd Clln^lW^^a^Wa^ 
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Geophysical Year 

New Listings 

TV complete Geophysical Ywr last ap- 
peared in lhe May 31. 1983. Eos. 

*A boldface meeUng title indicates sponsor- 
,hip or cosponsorship by AGU. 

Au - g_lS, 1983 Ninth luternalional As- 
sodauon of Planetology hueriunional Sympo- 
iium, Second 1AP General Assembly, and 
Second Fnieruaiional Planciologit.il Confer- 
ence, Brussels, Belgium. (Rene J. Dojaille. 
Royal Observamry of Belgium, Avenue Cir- 
nilaireS, B1I80 Brussels. Belgium: tele- 
phone: 2-375-248*1.) 

r Aug. 10-16, 1983 1983 Field Wurkshtip 
on a Cross-Seciion of Ardican Cmst, Nonb- 
eastern Oniano, Canada. (Pam Jones, Lunar 
and Planetary Institute, 3303 NASA, Road 
One. Houston, TX 77058; telephune: 713- 
486-2150.) 

Aug< 11-16, 1983 Second International 
Symposium on River Sediineiuntinn. Nanjing, 
China. Sponsors, UNESCO and United Na- 
lions Development Program. (Dou Gunren, 
Executive Secretary, The Second liucrnnlion- 
al Sj-mposlunl oil River Scdimematiou. Nanj- 
ing Hydraulic Research liuiilute, 223 
Guang 2 liou Road, Nanjing, 210024, People's 
Republic of China; telephone: 33682, cable 
5716.) 

Aug. 14-18, 1983 Conference nn Glass in 
Planetary and Geological Phenomena, Alfred. 
N.Y. (L.D. Pyc, New York State College of 
Ceramics, Alfred Univeisity, Alfred, NY 
14802; telephone 1507-871-2432.) 

Aug. 19-27, 1983 Joint Meeting UNES- 
CO-'lmcrnalional Commission of Snow and 
Ice, Hamburg, Germany. (Sorin Dumit resell, 
Dircitor, Division of Water Sciences, UNES- 
CO, 7, place de Fonlenoy, 7570M I’aris. 

France; telephone: 331-577-1610 x6U93.) 

Aug. 29-Sept. 7, 1983 lmernaiiuiiaJ Sym- 
posium on Gruundwaicr in Water Resources 
Planning and International Workshop on 
Croundwaicr in Rural Water Supply, Ko- 
blenz, Germany. Sponsors, liHeruatimial Hv- 
drologimd Program and Opcraiioii.il 1 1 yd mi- 
ngy Programme. (K. Hnfitis. Set i etui y I HIV 
OHP, Postfach 309, D-54no Kobleiu. FRG.) 

Sepi. 1, 1983 liHcrnaiiiin.il V\V»ikshop mi 
(he Application of Groundwater Pioieciiun 
and Rehabililution Mciliuds, KoMcn/. Germa- 
ny. Sponsor, lntcrn;ui>>nal HyilmlogiLal Pro- 
gram. (Surin DimtitrcAai, Director, Division 
of Water Sciences. UNESCO, 7, place ilc 
Fomenoy. 75700 Paris, France; telephone: 
151-577-1610 x6093.) 

Sept. 3-4, 1983 Workshop un Past and 
Present Solar Radiation: The Record in Meic- 
oiiiic and Lunar Regoliih, Mainz, Gentium . 
(Pamela Jones, Lunar and Plaueiaiv Insliiiitc, 
«0S NASA Road One, Houston, T X 77U58; 
telephone: 713-486-2150.) 

Sept. 5-9, 1983 46tli Amina] Meieuruliii- 
j , Society Meeting, Mainz, Germany. (Frie- 
drich Begemann, MP 1 fill- Ghcmie, Postfach 
MbO. D-6500 Mainz FRG.) 

Sept. 11-14, 1983 Disiribution System 
-umposium, Birmingham, Ala. Spunsur, 
American Water Works Assoc isuinn. (AWWA. 
*7" ™ Quincy Ave., Denver, CO 80235; 

"rephone: 303-794-7711.) 

SFpL 12-16, 1983 International Winer 


Supply Association Exhibition and Confer- 
cnees. Brussels, Belgium. (IWSA Secretarial, 

1 Queen Anne's Gate. London SW1 9BT, 
United Kingdom.) 

Oct.-Nov. 1983 22nd Session of the 
UNESCO General Conference. (Sorin Du- 
milreM.il, Director. Division of Water Sci- 
ences, UNESCO. 7, place de Fomenov, 75700 
Paris, France; telephone 33 1-577- Ifi 10 
xfiU9S.) 

Oct. 9-12, 1983 Meeting: \ssociaiiou of 
Eanh Science Editors, Hcnistnn, Tex. (Pamela 
Jones, Lunar and Planetary Institute. 3303 
NASA Road One, Houston, TX 77058; tele- 
phone: 713-48(5-2150.) 

Oct. 9-13, 1983 Nineteenth Animal 
AWRA Conference and Symposium, San An- 
lonio, Tex. Sponsor, American Water Re- 
sources Association. (Kenneth D. Reid. Exec- 
utive Director, AWRA. 5410 Grosvenor Lane. 
Suite 220. Bethesda. MD 20814.) 

OcL 9-15, 1983 Sixtli International Sym- 
posium on Environmental Bingcochemislry, 
Santa Fe, N.M. (Janies A. Brierley. Depart- 
ment uf Biology, New Mexico Institute or 
Mining and Technology. Socorro. NM 
87801.) 

Oct. 17-20, 1983 American Astronomical 
Society Division of Planetary Sciences I5ili 
Annual Meeting, Ithaca. N.Y. (Stephen J. Os- 
tro. Space Sciences Building, Cnnicll Univer- 
sity, Ithaca, NY 14853.) 

Oct. 18-20, 1983 Fifth Conference on 
Hydrometeorology, Tulsa. Okla. (W.l. Ptigs- 
ley. Program CoChairman. Chief Hydromete- 
orology Division. Canadian Climate Centre, 
4905 DufTerin St- Dowiisviciv, Om. M8H 
5T4 Canada; telephone: 426 6G7-4fi!7.) 

OcL 18-20, 1983 TrUSctvices Infiared 
Backgrounds Symposium, Burlinguui, Mass. 
Sponsor, Department uf Defense. (R.t*. Mur- 
phy. AFGL/OPR, Hanscom AFU. MA 01731.) 

Dec. 5-9, 1983 Imci national Cunfcrencv: 
Guundwaler and Man, Sydney. Australia. 
iThe Services Pty Lid., P.O. Box 19211. Can- 
berra City, AGT 2601. Australia; iclcplmne: 
062-49-8015; telex: AAfi22fi0 (UN11IS- 
ACTS).) 

Dec. 5-9, 1983 Symposium on Optimiza- 
tion Techniques for Managing Groundwater 
and Stream- Aquifer Systems. San ri.iiicisui. 
Calif. S|kiiisoi, AGU ( iron i id water Ounuiii- 
ice. (Steven G. Gm click. U.S. t hnilugical Siii- 
vey. Mail Slop 21. 345 MiddleheM Rd.. Meii- 
|n I’ark. CA 94U2.5; lelejilume: 4 15 -323 -H 1 1 1 
x214l or Miiiinuli li Heidari. Kanvis Geologi- 
cal Sill vey, Lawrence. Kalis.: n:le|»lioiie: 913- 
8154-5672.) 

Dec. 15-17, 1983 Secuiul Annual Meeiing 
uf the Working Group on Mediieuancan 
Opliiulitcs. Florence. Italy. (Giovanni B. Pic- 
rardo, Insliluto di Miuera login, Petrographia 
e Gecirhiinira-Lhiivcrsiia. via La Pin 4. 5HI2I 
Fireiwe. Italy.) 

March 19-23, 1984 Filth Northern Re- 
search Basins Synipusium and Workshop, 
Vieriiniaki, Finland. (Olli Faasancn, Secre- 
taiy. Organizing Conimiuee, Hydrological 
Office. Box 436, 00101 Helsinki 10, Finland.) 

March 19-27, 1984 Sixth Session of the 
International Hydrological Program 

April 1984 CSCE/ASCE Cold Regions 
Engineering Specialty Conference on Norh- 
icrn Resource Development, Edmonton. Al- 
berta. Canada. (Daniel W. Smith. Dept, of 
Civil Engineering, University of Alberta, Ed- 
munton, Alberta. TGG 2G7, Canada.) 


April 1984 Arctic Water Pnlliuion Re- 
search: Applicaiiuns of Science and Tci hnol- 
ogy, Yellowknife. N.W.T., C.uiada. (IV. A. 
Bridgco. Bridal Values, Lid., P.O. Box 3161. 
Halifax South Post Office. Nova So ilia, B3I 
3H5. Canada.) 

April 3-5, 1984 luloi flisciplinsii y Confer- 
ence on Meeting the Water Needs of die 
SoiuhiVL-51, Dallas, Tex. (Michael A. CnHins. 
School of Engineering and Applied Science, 
Southern Methodist University. Dallas, TX 
75275; telephone: 21 1-692-30611.) 

May-Junc 1984 12lh [iiternatiunal Con- 
gress on Irrigation and Drainage. Fnn Col- 
lins. Colo. (ICID. 48 Nyaya Marg, Chauakya- 
puri. New Delhi 1101)12, India.) 

June 1 1— IS, 1984 Sympusium on Criliral 
Assessment or Forecasting ill Western Water 
Resource Manageineiu. Seattle. Wash. Spnn- 
sor. Aincriran Water Resources Aismutinn. 
(Gary R. Minton, President, Rcsnurrc Plan- 
ning Associates, 1 13 Lynn Street, Sl-uiiIc, WA 
98109; telephone: 206-282-1681.) 

June 24, 1984 Iiiieniatinnnl Sympusium 
on Impermeable Barriers for Soil and Ruck, 
Denver, Colu. (A. Ivan Johnson, Wuodward- 
Clyde Cunni hauls. 760(1 E. Orchard Road. 
Englewood, CO 8011 1; telephone: 303-65)4- 
2770.) 

June 24, 1984 Inicmalicinal Conieience 
nn Gcunicinbranes, Denvei, Colo. (A. Ivan 
Johnson, Woixlwnrd-Clydc L'^nistiliaius, 7600 
E. Orchard Road. Englewood, CO 801 1 ]; 
telephune: 3U3-694-2770.) 

June 2E-July 7, 1984 Symposium on 
Space Observations for Climale Si tidies, ( Ira/. 
A list i ia. S|Kinsot, World Climale Program. 

(S. Riuienheig, Sen clary. COSPAR Commis- 
sion A. NCAR, Bi mil Ler. CO WI3U7.) 


Chapman Conference on 
Natural Variations in 
Carbon Dioxide and the 
Carbon Cycle 

Call for Papers 

A Ch.ipin.iii CunleU'iKC mi "N.iiiuu! Van- 
aiiutts in Carlnni Dioxide mid die Curium Cy- 
cle" will L>r held in Go pun S[>i ings. I'la.. Jan- 
uary 51-13. I5>N1. The pm pose of the imilri • 
eme is tu gadiei ginlugis|> wln» air studying 
various aspens id' carl mu cycle luslmv lugeih- 
er wiili genLliemic.il iimdeleisand wiih liinlo- 
gists. nceaiKigiaplieis, and uieictinilugisis 
who are lainili.u wiili presem and puteuiial 
future relationships among die carbon cycle, 
atmospheric LlU;-. and climale. 

The paiemiul cl i malic elfecis of amhrupo- 
K'Miir fTi. has ■■ *iimnhi'*r| j world wide pin- 
gi.uii nl iiiividiM iplni.iis iitil.i'ii sule te- 
search. Al die same time, geologists have in- 
tensified ilieir studies nf such global processes 
as carbonate dissolution, organic carbon buri- 
al, sea level change, and other mechanisms 
that may have caused ur reflected carbon cy- 
cle changes in the past. These largely inde- 
pendent trends in environ menial and geolog- 
ical research are fundamentally related. The 
geological record shows a significant degree 
of carbon cycle variability before any human 
influence, suggesting ihc possibility of past at- 
mospheric COa fluctuations. Whai caused the 
carbon cycle variations? How were they relat- 


ed to Himospiicric COa? Were they associated 
with climate changes consistent with [he COt-/ 
climate predictive models? To what extent 
could natural variations contribute in the pre- 
sent CO* budget? What arc the long-term 
geochemical implii iitioils oflossil fuel COa? 

I hose are .niiniig die (juesiioiis that will he 
discussed ai this conference, 

The cnulL'reiHV will cunsisL of tmth invited 
and contributed papers. It is expected ilt.u 
about iwo-thirdx of the participants will he 
geolugists and about oiie-thiid will be IYhiei 
the COj research comm unity. One nr two 
meeting sessions will be devoted to overview 
talks by experts on the application of mean 
modeling, climate modeling, and biosphere 
modeling tu COa research. The remainder of 
the conference will emphasize the geological 
record. Because studies cuvcring tlillereiu 
time scales arc often concerned with Hi He rent 
kinds of processes and data, the meeting will 
be organized around six "time si Res": (l) the 
last 2,01)0 years. (2) the lust 20,6110 years. (3) 
the last 2 million years, <•!) the Cenozuic. <5) 
the PliancrozoR. and (6) the l’rccanibrian. 
These categories are nm meant to he rigidly 
restrictive; for example, the third category 
might include Pliocene hydraulic piste hi core 
data, and the lourih might include the Clrcia- 
cciuis/Y 'ciliary boundary. 

The 5-day conference will include morning 
and evening sessions, with afteiTionus devot- 
ed to infm'inal discussions and recieaticui. hi 
urdei in euinuiage interdisciplinary disins- 
sion. i heir wilt he no parallel sessions, and 
nrul present a lint i* will lie allotted at least 30 
in it mtes cacl t. If necessary, spate .mil lime 
will he available lor ]Mjsler sessions. All nf the 
oral presentations, and perhaps some ol the 
pus let* presell I at n hi s and summaries ol dis- 
cussions, will be published by AGU in a Geo- 
physical Monograph within one year of the 
miitercmr. 

Arrangements are living made l<n giants to 
cover travel and conl'cienre costs lor a num- 
ber ol attendees, including several students. 
Students wishing to apply should write tu 
AGU I iy Krpiemhei 15, I ■MCI, giving educa- 
tional bai kg round, leasons lor wauling in at- 
tend the conic fence, and tin rent inieiesis. 
Awardees will he selected liv AGU in tot i- 
jimi'lii'ii with the priigratii cum in it lee. All 
who aie iiitetesied in attending and in ivmc- 
ing later ill 1m illation un ulais should write m 
(..n l mu Cvtle Meeting. AGL'. 2UCH) I'londa 
Aseiute, NAV.. \V'.«liiiigluii. 1). I'.. ’iiMHH) 
(leleplimie loll (ree: 80U-424-'248S m. in die 
D.C. area. 4 1 i2- 6903). 

T«» submit an abstract, lulluw the a Its trait 
lormat published in /■.'««. June 28, 1983 
There will be no abstract charge All abstracts 
should be .sent to E. T. Siuiriijuist, L' .S. Geo- 
logical Survey. 431 National CJciirer, Restun. 
VA 22092. 

Abstract Deadline: September 15, 1983 

Program Cummiltfr E. T. Sundipiisi (co-ioti- 
venor). U.S. Geological Survey; \V. S. 

Brocckcr (co-convenor), lainiont-Dohertv 
Geological Observatory; K. Bacastow. Sciipps 
instil ii titui of Oceanograpln ; L. j. Barron, 
National Center for Atmospheric Research; 

W. H. Berger, Scripps Insiiuiiiun of Ocean- 
ography; T. C. Moore, Jr., Exxon Production 
Research Company; H. Oeschgcr. Physika- 
lisches Insiilut, Universital Bern; S. II. 
Sdmeider, National Center for Atmospheric 
Research. 



Electromagnetics 


Separates 

Orc/er- The order number can be 

di Jr a c l ^ e ent * eac b abstract; use ail 
P s when ordering. Only papers with 
cJ> *o U g mbcrs are av ^able from AGU. 
for j l ^ e ^ rsl article and $1.00 
der p 3dditional article in the same or- 
• aymeni must accompany order. De- 
accounts available. 

Send your order to: 
raerican Geophysical Union 
“f* Plorida Avenue, N.W. 
nashington. D.C. 20009 


aer onomy 

Altaic oe KolMuUr) 

ftelln, 0? H**vr Moke xb TUB BARTH'S 
A *- 

S-5!* ni|iiu Dlviitoi, Itavll 

t * r ^ 1 1. sri^i* 7 ’ H,,hi,, » eo|, i d -^- s ° 37s > ,,,d 
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llM tlBBllo « to thl' J!*? ■ P“«dov. ToiiLbl* 
yteMaallv , “ c 1»«ie*l radal, uhtch inaloda 

.!**■ «s k, p8B l r,a photuetiaalatry of o»oi, «P« 
'•*«taa ■^-tekltlva vlth', tha i*ch.a«a 

** s, 1 ,tt, 1° a ph*r« 1 l*o tap* nrlcMtanO, 

•» 0e «™,. Papar 3C09S2; 


0720 BleatEOmagnatta theory 

ULP/BLF BLBCTROHMWSriC PI !“ 9 „”SSH C 5? J™ 
CONDUCTING MEDIOH OF INFINITE EXTENT BV LINE- 
AR CURRENT SOURCES OP INFINITE 1 ™GT K 
A-S. man (STAR wboratory, Stan fort UftlwBl 
ty , Stanford, California, 94305) , A.C. Fraaor 
smith, and O.G. Vlllard, Jr. 

A praviouo analysis of a Li naar currant 
■ouroa of finite Jartgth Binbaddad in a oonduat- 
inq medium of infinite axtant ia extanded to 
linear currant aourcaa of ( 1 ) la Jtoita Length, 
and 111 ) aaml-lnfinlte length. Rleotrlc 
magnetic field e*pre«Lona “ ra t d ® c J” d f “^ lI ^! 
raaulta are numarieally evaluated for frequan 
clan in the ULF/BLF banda. For ewsenionca. 
•one of tha raault. are preaentad in a dlmen 
a ion la as form. A etwariaon ia ^ made 

fha AiMtroiugnctio flaWi produced by 
oS?reir»u»Sa of fi.it. and infinity . length 
and it ia ahovn that than la a relativa an 
hanoement ln the alactrio field near tho 
source of finite length. It ia alao found that 
an optlmuu frequency estate for the aleatric 
Ha id produced by llnaar current ■™«e of in- 
flnita P langth at whioh the flaw 
a oaxirsuB at * flaw* ubaorvatlon P?J nt * 
practical application, of our result, are aug 
□60 tod. 

ted. Bel. , f«pa* 3SI0B3 


CALCULAIIM^OF ICE OEFOLMIEATHW OR SiTtlLITE 

If nolSu and W. L. StutroM (HijuiM. 
Electrical Eugln.*rln» Dqartnwt. Blackalmri,. VA 

"ffifcte p.P« thaatatlc^ -rhaia «• 

SiSrtssa r ■ 

b».h alo«la fai 

5sr«-sSS" 

Bptip aaralUta- _ . . 1 ‘ 

Rad. SeL. , Paper 3S0966 ' 

fe)» UffLllTE TO IHi 

L ,, nn nKMlAUUTUM SrATtSnCS • 


TUi papar ■unsarliu MaiuraMnta of lea 
dapolarlntlon mmim ualnR ■ unlqua faellley 
euaitetlct at ■ dual ail* (7.3 to altu apaclas). 
dual circularly pularlwd, low alontlaa URta 
( 10 .}') racalvInR u;ataa for th* STRIO U .6 GB* 
beacon. lo aovaral camel nwrlr *lnolt*n*oua 
dlaturbanca* wora absarnd on both altar, 
lodieatlni larga lea aloud* uara praiant. 
Blguifleur d«pol*rl*atloa (XPD a* low *■ 10 dB) 
In tba abitaco of uttamiattoB necurrad r*Uttv*ly 
froquantlp, Howavar, tba lapaet of tba lea on 
tha KfD autlaelea for a ala aoath tlaa parted 
us* aaall. 

Rad, Scl,, Paper JSW67 


0773 R*mol* Sensing 

RADIOMETRIC SENSTU OF BIOLDQICAL LAVE RED 
MEDIA 

F. Barditt, D. SaUmlnl {fflparlliiiwno «fl Ingagnorla 
Elattronlea, UilraraUt di Runa-Tor ItergUa, MI73 
[terns, Ualrl 

Tha ralilwal ot lomparalura profllii In iayarsd living 
1 1 * iuii from microwave ndlomelrtc maaaurairanli Is 
eanildend. The brlipiuwas lamparalura of ■ layerad 
biological itructura Ii arproaad as a f unci Ion ot lha 
thermal dMrlbutlon in (ha tluuea for afferent micro- 
wave fraqutnolBii Ongtai of eburvallon and pqlarlre- 
llon ol lha amllled w*v*«- (A cohawnt appreanh to Hie 
radiative tromfar prohlam-ts-tollowd U obtain Ute 
weighting fineilons in rioHd foim lor ut* m lha tnvaria 
problem. Iba extraction of tha Lharmil prqfllea Iran 
brltfitneai data aeti by usa al Kabran muring Is finally 
diKuaMd, with partieular rafaranca to lha detaetabllUy 
or teap (hermit anomaht*- (Thermal emtarlon, mlcro- 
waya rartonrtry, btaaloeirafnagrattani). : 

Red,' Scl., Papar J8I08L • 


ratio. The variation of tha ’’’Pb/’^Pb ratio appear- 
ed to ha vi resulted Iran turbulent olrteg uf air 
nssses and increased sharply after Lha tine the rain- 
fall reached a peak value. 

J. Ceaphya- «*■. , Cron, Viper 3C0667 


Geochemistry 


SSKu^ifRS IN RAIWKIER DURIM J TWKDERST0M 
L A. ftirchfteldrJ. 0. .Akrldga and p. t. Kuroda 
(Departawit of OiMlsify. UnlVervlty/or Artensat, 

. rifnavr during a thuadRfiMnj which “« rrod ■* , 
FayettayUte, Arkansas, «" 29 January 1981. Apnrwt- 


Hydrology 


1110 (Era* Ira ul Eadluntatloa) 

CAIUIB 07 lim-BID DfCUUZIOS 

V. J. Gelay CKorthvsit Rjdr*uLlc CeDiuUance Ud., 

(M Brooiabank Annua, Earth ViBcounr, B.C., bnada, 
P7J 2C2) 

Rlvar-ted deBradado. MB p roe* id dunatraaa a. 
veil .a up it ran depaodioa upon tha cauae of 
dairaitatluo. The eaoiri ol downactaaa prognaatna 
do* rad* tin* era prlwarlly related te change* In 
Indopandauc rinr chiana! nriahl**. lurfa ea Innraeaa 
lo rater dlMhaCRe, dt«raa*a In alia af badraacerlal, 
■nd deaiaaia la bed-utariai dluhara*, lha anuua 
of opatma progtaaalng dtir«d*tlon ate all reletad 
to ea lnpoiad inaraaav In rtrar alapa vhlnh can aqcur 
■a a null at natural river beiuvlor ot by ean-nada 
ckniei, study ol nrlone cm hlatorlea (ndieutea 
that rtvar elopea *r* Inaraaied by lorarlng a baao 
(ant. by deeraeeLnu tho Ungth of a rinr nr by 
raaeval af a central paint* Cam hlataTlaa elan abov 
that doraatram and up* train progrnaalag degradetlnu 
caa act in coablnatloa along • rlvar ayatawr 
dovnitmaa pragraaaUg dagradatlpn *lo*g the aafn 
atraae ot a river eyatna can loltlaio upatnee 
p^ugnaalni dagradatlna on a tributary. 

Water lioaur, tbil., Tapar 3WHIB 


31U0 Natar QuaLLty . 

siHPLiK riSKEHcr rat vajsi qiuLm hmutorihu 
D. crapy frosuUy af Comet**, Bn LV* re It 7 uf Britlah . 
Ookuahte, Vaocauvir, 6 .C., Canada Y 6 T lNS) a P.R- Berate 
and p.B. nyrao 

Selgnllng Lbn oanpllng tr*gn*ncy i* one of thn raat 
iapapcenc (enks to thn danlgu af ■ ragnlntory water 
qaailty .nebltoring prog.ru. This pern pnpein ,1m 
quantitative aaaaurn * 1 of ihi affaetlvman of 
different empties i requeue l**) tfan hbuim ara 
intandad to be used ac thn. p ml tel nary p region daalgn 
•cago. lha' goal of th* priraru la u»*d to to. tb* 
datjnntleii o( viola tlona of water 1 quality ataadarda.- 
Thb flrat raaiur*, K' , (Ini tba uptettf proportion 
pf violation* that will ba detected; Tha aatond, IT, 

Ii t|p 'ratio of tha anpectad nmhn of vlnlatlohp. 

Had omi leal .napraaalnu fer bath au.U'itiaa am 
dBuslopad. • it 4a ahntq fhat hy-aattfiiig tba evaraga 
■rapLlng latarvai equal te tba avartga Jurat ton of a 
viola t loo the anpuqtU nunhnr uf Violated Ibaplna 
would eqnal tha expected ataabar pf wlolatlenn alnto 
tb* error* oduead by elaalng aera vtolaqtoaa 'and 
eoUDtlns otbera aera than on^a woold tarn) to cnueal 
out, (Water quality, aonltorlng, MopKog). 

VataV Rrttpir • Mi., Hpor 3W1MD 
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3710 Boundary Layer structural and pruum 
ITSB OP (JOKG-LIVED RADON DAUGHTERS A3 INDICATORS OF 
EKraANGB BFIVKEU TUB FREE IIU7FQSPHERE AHD THE 
KAKIflE SUUDUY LATER 

Mark A. Krlta (Acooapherlc Eiparttania Branch , 

NASA Ana Roaaardi Cantor, Hoffstt Field, CA 94035} 
Flun» and a unhangs cmtMclsnca an darLvad for 

the t ran apart Ol 9a Br, il5 Pb, i,0 BI and ,|g h batnaa 
tha (tae tropoaplioro and Iho urlna boundary layor, 
and batrein Iba boundary layar and (ha aaa surface. 
End Lemuel Ida reticent rat Ioih pravloualy Hiaurod noar 
Hawaii ora nssd In tha dor I vac Iona . Value* gbralnad 
for tha fraa tropaaphara/bowuiary layer ncbnn co- 
efficient (aspreasad u a pi atm velocity) ware IBS, 
328 and 203 nd~' for alB lb. Jl9 ai, and *"Sr, raapnc- 
lively. Tha aagnltuda or eba local aia-aurfaca 
B0UTC* of 2le Fo Ib alio derind. (Ataoapharlc 
radlonucl Idaa, marine ntnoophare, fraa t rap sophs ro/ 
boundary layar acchanga), 

Ji GiophyB. In,, Crain, Fapar 3C1027 


3715 Chenlcal coapoillloo and choolcal Interactions 
JB coiicwiratiim of «sum in southeru ocean air 
C.P. Ayers (PI via I an of Auosoherlc Rmoarch, CSIRO, 
P.O. Boa 77, Hordlsllac, Victoria. 3195. Australia.) 
and J.L. Cru 

HoaauroDonU of aiaonla gas concentration at Cape Grla 
(10*41 '3., 144 4 PE.) have been cade during lit field 
eapedl liana bn keen February 1978 and Kay 1980. For 
chLa coastal site a clear dial I net Ion beiaeon tarltiu 
■nd continental kinds ups svldont in tbe ebsarved 
aaaonta concentrations, khilo continental winda gave 
concont rations comparable vlth those generally reported 
In the northern heal sphere (-1 pg □-*, STP), urLtloe 
ulhda gave curb lover concoat rat Ions (roan 0,04 pg sT* 
*n"J ■ large soaaonal trend uaa apparent In the 

Utter data. 

J. GODphya, »oa. , Grain, Fapar 1CMI5 

1715 Chemical Qrapoalclan and Choalcal Inceiactlona 
AURAL HEAaUHMHia OF THE ODHICAL C0HPO3ITI08 OF 
A1RBORKB FARTICt.ES IN THE EASTERS U.S. 

0. T, Wtollf (Riv lro name a I Science Depart tint, General 
nuore Reaaarch Laboratorlaa, Warran, Michigan, 48090} 

H. A. Kelly. K, A. Finnan, and Hark L. Harr la soy 
Quantitative MasucaaanL* of pare leu lata coapaaltlon 
Mra aada at tbraa rural altaal In eoncrel South 
Dakota, On Cbl Louisiana Gulf Coast end In tha Ilua 
RI4 rb Kauntalu of Virginia. Tha flrae tw alias 
vare aeloccad to decaralno background esneanr rat Iona 
III cone Ulontal paler and Mr It 1 m crop leal air ueaaa, 
respectively, which affect tho eeetarn U.E. during 
the aimer. The Virginia aitn vaa aeloetad aa a 
receptor alii, downwind of tha a id vest am laurce aren 
Tho South Rabota data aarabllahed tbe background cen- 
tral leas. Iheae concent rac Iona wore alallar to 
tbe levels la inula Una when air parcala arrived fron 
the Gulf of Haileo without recently paailng ever tha 
B.S. ha veil of flee part idea (dlaoatera lei a than 
2.1 la) vara blgheic In Virginia and kata due chiefly 
to BU irate. Da log trajoctory and statistical analyaaa. 
it la shown Hut Lha raaldenea Liu ol in air parcel 
orer tha sMueaiera coerce area uaa the neat Import hoc 
variable In ditamfnlng tha aulfare levels In tha Blue 
Udga Knimtatu, 

J. Gaophy*. Rea,, Green, Paper JC0863 


3715 Chemical co-position and chemical Interaction! 
^c?.' , . E 5” GAC|W 07 SULFA IE FROOUCTtOH nalm WINS 
A FLOW- THROUGH CNEKICAL REACTOR MODEL APPfiOICN 5 
Kin-Sun Hong and Gregory ft. Camlchjel (Chealcal and 

ltova r 5H42) B,ne * r1 " 9, l ' n,,erllt * ° r l0 "*a l0 ’'« CHs. 

* flow-through chemical reactor node I is deie toped 
to fticrltw the aia» transfer and chemlrel practises 
that atmotpharic gilfll undergo In clauds. The rcdel 
i? lu "I ,i '*'I*«omis abiarptlon of 50,, XX,, 0,, 

m3 ' nl i dJ ; l * . tlW , '““T*"* I ng Bl uo£ lotion 

and orldit Ion reactions In cloud water, considers 
solution olec Ira l -neutrality, and includes qualitative 
parareterl ration of cloud nlcraphysics. lha rcdel Is 
us*d to us teat the Inport ante of the o.ldirion 
reaction HjO--S(IV), 

e * t4, 7*>*. and the effects of 
cloud ppranetert such as drop lira, rain Intensity, 
liquid water content and updraft velocity. Both 
precipitating and non-precfpfcitfng clouds are 

■ bUttl id ■ 

resell predict sulfate production rates 

J™ W* 7 ,* ««/»( (expressed In l.™ „f 
SEm"* J° z Msvaslon rate). The actual ret ( is 
highly dependant on the chemical composition of the 
S'" Il ^} y, ' ca, “hdltlons of the cloud. 

U# ! M ,h0 “ th4t h 0 ** lh * h 2^2 And the 0, 
oxidation reactions can be significant. 2 1 

J. Gaophyn. Fee,, Green, Fapar K0777 
3730 climatology 

SURFACE ALBEDO DATA FOR CL1F1AT1C MODELIUO 
A. Ilendaraon-Sallara (Capsr tmant of 
Geography, Univarnlty of Llwarpool, p, 0 . 

Box 147, Liverpool, U.*..), II. r. Ulleon 
Tha cliciaLs ayetao in driven, primarily 
by energy abeorbed at the aurracu. 

Surface Bloedo oenaUlvlty la incorporated 
Lnto all typaa or c I Inal a zodeli and 
c hangs a can lead to large feedback 
ef facte. For example, alteration! in tha 

and/or itau of tha cryoaphare and 
larga-acala aidlficatlon o£ vagatetlon 
cauaa eLgrir leant par turbat Iona in cllpaea 
rodel raaulta. The epecl Elcat Ion of 
aurfaca alhadc in general circulation 
ctlnata modale (GCMa) dlfEace. An 
ieproved and aycead surface albedo data 
aet la urgently required for climate 
modeling. It la likaly that the moat 
appropriate meana of achieving conaletent 

•nd credible aurfaca albedos la by ueino 
welL-dealgnad encallita lurvaillance to 
augoant global inventor lea of eoila and 
vagneation. However, retrieval of nurracn 
albedo valuaa for ell eky and aurfaca 
conditions Iron aatellite obaarvatlone ia 
difficult. Atroapharlc distort Ian la 
aapeclaily hard to renove. Bona of the 
•eoaitivity qf gcmb to eurfece albedo 
values may be the result of Inadequate 
parameter iiatlun of other climatic 
cooFOnenta , The accuracy of information 
damanded fcy climate modale ra could be 
reduced end rede core const etnnt. 
ReconKendatiqna are Bade for the 
inplementetian of a new global- ace la 
observational programme with tha aim of 
providing surface albedo data at an 
accuracy of ♦ o.o* within 5- ID years. 

Irradiate initiation la urged. (Cllmata 
modale, aatellite surveys, surface 
albedo) . 

AaV. Goophya. Space Phya., Fapar 3RI083 

3715 Blactrieal phanooena (Llghtnlee) 
rosCTtvK cUTUD^n-ctcuni lights me rrum stuees 
V.H. Iraelay (Dopattaant of I Ire tt leal Eealnearfu 
Sjiryy » r JarWa. CalaeatUU, FL 32611), k!a| 

®»H» Jordan nd C> Gmufc 

If*? 111 7‘F"T» have raportid pea Hive eloud- 
ca-Crouiid lightning, but, In our opinion, none prmrtdaa 
«U» <, *"* lSr paaltfve ratuni 

atrolaa occurral In any given eeea. Hare ua praaapt 
obe4rutioii9 that plainly deeonicrata tha ouanaaca 
K* ii™, r, !' ,ni Blsokea in a convert tv a tbundaratora 
*? *“ *»•*«. l98Ii 7h**e obainatlMi cons let 

if XT '* £ ^ m * ° r ■J*«rio field carreleted in i!m vlth 
Ugbt puliat racalMd through a narrow col Hailed slit 
alaed eVauc 1.2 degrees above a level plana and vlth 
videotape racorde of lightning choanala, Vm atidini 
lightning during on. IS^alnS! SSSeJ*« . 

211 to 40 fat. During thie period JSS 

lhn> positive return atrokae. 

end of the light puliu, 1-6 va. vara alallar to tbou 
“•••Jive retun atrokae In Iba rue a tana. Th. 

fL' 11 ? peeitlve retum atrokae bagaa 3 
ta 0 ve ef ear the ilnecria flelda, ennefataot with 
lilorn-atroka epeade of about 10* et-* . a value m- 
p arable ce apaede of ordtasry naaarlva re tarn lira!.. 
(M*hinim, ,fMUln Batura Stnkee, Poaltlra oioSd ■' 

J. Goophya. Ron,, Brian, Pa par xoen 

[six- <->*• , 

•tqtlt, MpdriMst* on tbs dinlo^.t 


tbaaa I daring pataotlaLa when bulk luporccolad aolocioo 
fraaaa. »ad whin ralndrapa ud cloud droplet* froasa on 
lopact with in tea aurfaca. ahou that! 

a} Any potential! developed are very rnieb eoallar then 
the publiehod valuaa for cha quaal-atatle eaae. 

b) In il tuition! of etnxpbrrlc Inporraoca tha drspa 
will ba nparcooled, and inch solution! ara vary much 
lass efficient In developing potentials thu noo-eupar 
cooled onaa. 

C) Claud drop I era fraaaa vary rapidly and If any 
freaaiog potential danlopa during chla tlM tbso it 
dacaya In lass than Juiaci ud (a atatiltlcally unlikely 
to affoct chsrga transfer In subrequsnr collialona ulch 
ice crystals i 

Ha cone lads char iu tha itaaiphera MrkBsn-ReycoLds 
potantlali do not Influence iba charge error f erred by 
colliding precipitation particles and briefly conaldsr 
oebar relevui mschaniiBs. I Thunder irons electrifi- 
cation, charging, precipitation acetic). 

J. Coophje. Rea., Green, Fapar JCD944 

3740 General Circulation 
LARGE-SCALE ATMOSPHERIC HIRING DERIVED 
FMH HERIDI0HAL PROFILER OF Er-BS 
V, Velar, A, Sltckus, B. Rtaekburgar, 

B. Sartorlua (Hax-Fiaack-Inatltnt fDr 
Karnphyalk , AuflenacalH Trelburg- 
Bchaninalaedi Reaeatr, 9, 

7800 Frolbnrg l.Br., H. Germany}, 

K.0. HUonlch 

Tvo north-aouth tactions of tha 
ataoapharlc concent ration of Kr-85 are 
proaented- The none striking feature of 
thus sections la a large concentration 
1 unp at Cha raepoctiva geographical 
position of tbn lotertropicsl Cnnvar- 
genoa. Borthern haolapharlc raaldance 
tloaa af I and 1.7 yra rasp, see 
eatlaatad free tha Kr-85 sections, Tha 
naan slops of the Kr-85 data observed 
batvaan 10 s and 40“ H (a (n agraautnc 
vlth a Meridional diffuaivlty of 
1.6 . I0'° ea 2 /sac. Fife yasra of a 
oentlnuoua Kr-85 raeard from two 
slat Iona In 47.9° B, 7.1° E (dlffaranea 
In al tirade i 1000 o) ibov a naan coa- 
centratlon lncraaae par year of 
G.S pCi/a 1 , an apparent seasonal varia- 
bility (amplitude I - 2 pCl/n 3 ), and 
numerous pails. Tha paaka orlgtoata 
fraa Eurnpaan alcaa. Tha yasrly contrl- 
butlan of this (these) souree(e) to tbn 
gluhil Kr-85 diachargn ia sr Isaac IJI, 

Tha ipparant aaasonal variability nf 
tha Kr-85 caDcaotrstlnna ia tnotaclvely 
aeplainad by the seasonal Variability 
of tha vartlcal nixing of tha 

J. Goophya. Rea., Green, Paper 3C11I2 

3740 General Circulation 

C[KUWTiai U HODEL P€l ' IH£K,S W1 ™ W ATWSWER[C GEBEML 
.w l" S“! ,,er (OjPiPtraenl or Meteorology, University of 
Utah, Salt Lake City, in 04112), E. J. Pltchar and ft. 

C. Malone 

The trad 1 Lionel apperatut far rota ting-fluid stpari- 
nants In the laboratory Is an annular container of fluid 
Situated on a turntable. A fundamental difficulty in 
applying to atmospheric circulation problem the know- 
edje and undemanding or the behavior of routine flu- 
Ma gained fra* these expertnanti is the geometrical 
difference batman a rotating annulus and a rotating 
spherical shell. With a view toward Identifying fel- 
rot4 J ,n ’ f,u,d f1fc * th « <"■“ dependent on the 
gaonetry, n have undertaken roiatlng-annulus-type ex- 
parlments with a ninerlcal model In spherical coordl- 
Mles. Rather than construct and test a model specl- 
Purpose, xe found it expedient to mod- 
liy en existing general circulation model of the atnos- 
phere by removing the model physics and replacing the 
* ? wifon surface. We present here 

a regime d lag ran derived fraa these model experiments 
J l Y Mj0r •"<« contrast these with 

features of rote tlng-annulus regioe diagrams. 
rf 3 Jl n or Wo idnel wavanunbers are 

tftt! “ e “* # re 3 1m “- ln contrast 

tp the situation In the annulus, there Is no upper sym- 

fig, ? e ,n °“ r rtSult, < 4nd m*« activity at low 
ap ?«r* 1,1 69 Mlntifned by taro tropic 
rather than barocllnic processes. (Rotat Ing-fluld ea- 
perloents , geophysical fluid dynamics) 

Cvophya, Via,! Grau, Pipar 1C1079 

3740 €«D«ral CiroiUtloa 

LOH MO HEDHK-8CALE HAVES IN THE LOWER 8TUT30FHERE 
nOH BATELLlTE-DiRIVRO HICRWA7E HEARD RBHEItTN 
Hkrt l Tu. Bu.1.11 L. Kart In .ni John L. Rta.ford 
5001*}** , " B 5t, “ IBtfvereity, Ami. Iowa 

l u? rl< * B h *” b,,n «“«RWM»“d fraa bf^i-guality 
TIIOS-R Hlcrnmva Sounder Unit unoriaanti vhich 
elaaaly apprnxla.ta cha 30-150 .b gaopocentlal ihUk- 
aeia. The gride eonpara faverlbly with convent innal 
aulyaaa. Grida for Jannary 1979 ara apact rally 
aulyted by Faurlar cram fora lor tonal uaven«bara 

: “ rj* ,, ‘ Uud, ‘ J 01 * »“• «»hb iIm-m.„ ,nd 

tnantanc Mdluo-acale w.na are diacuaaad In uu 
dm all. m chi clna naan, vara 1 dMlnacaa all 

S*2!SI aii ,B " < l“« or ‘“ l '•**»"• *•« 1 Blao 

vlraA °^ Br7 , 7 ,9traI P** k i« at 

™. 4 ‘ ^ *•* K»«rtebln feature ..an 1. . at„ng, 

■adliB-acala vara acructura with aaatwnrd wvaaant la 
tonchara (auMar} nid-lnt Uudea. tonal ™i;, i 
and 6 have parloda nf about 10-15 day. and 5 diva 
caipeectvn y. Thai, raanlla provide lndapiadant 
carrobor ic Ion af curb a truce ana reeancly raportid bv 
EES' , ™J« , Mt , r.. lb. Mchanlan hJ^STSJ " 

J. Gaopbyn. pea,, Cream. Fapar JCD 800 


blatlla, Biaeovlcn, fluorfco, MRnaciln. Iliwiillr. 
■lrcon. hornblando. apatite, nphono, nmaillo. 
rut lie, and cl Itwpyruaena (rollcl). Thu icxinro la 
typically bypldloourfhlc grnJnc In.iul iu mryainll lir.l 
■enOBOrpblc. The aBcund coin pranlcold, wlilih xic.-nra 
In cha upper part or hole uni-1, In a (lnr-grulv<l 
granoblanclc cu lapldoblaltlc gnoliak Rt.mllu that 
is dletlnct Tran and poaalbly oldor cli,m cliu n.ui- 
fol Idatod granlto. Tha ccvturca af bmh r.n-hn have 
bean Mdlflad by a olid raraclaactc ahr.irlnK chat 
hat partially roeryetnl 1 lied dm ra<rn auarcptlhlu 
Blnaral phaeoa. Thin fraecuro pinnae chat ccoae-cuc 
cha earlier follaclaiia are conxon. 

Hlcroprube analyses Indicate that blue lion In thu 
gnaiaafe granite ara chenlcilly distinct fraa those 
in tha granite. Blot its a in the gnalialc granite 
have higher Pa/Fa + Hg ratio, FaO and Alin,, and 
lover HgG and StOj. RoHactlon microscopy and olcru- 
prsba inalyaaa Indicate chat the ozldo phnaue In iho 
tvo rncka ate alps different. Tho oxides In tlm 
granite are ugnatlto and lleenltc, who r cm hcnatlta 
and paaudob roak 1 te occur Is tbn pm, taste gtanllo. lhc 
bloclte and Fe-Tl raids data rnpraaont additional 
evidence In support af the fact that Ihu gronliu end 
gnelsalc granlto ara distinct racks and probably 
not part of a continuous cD-nagnaclc loqucucu. 

Major olaaenc choolcal analyasa Indicate that thu 
granltoa havo aft lull Ins to anoropanlc rapaklvl 
graolcaa, Tha graalcae In tho deep-holes aru hl H h In 
SlOi, alballa (NajO * K t O). F, FaO/H*0| low In Al ; 0,, 
FaO, FaiOj. TlOj, HnO, and PjOn and allghily law In 
KgO and CaO. 

Magnetic euaeapt lb 11 Ity and dona lty maeurunanta 
correlate generally wall ulch sagnetlc auecept lb Lilly 
and danaiLy logs. Magnetic auicaptlbllltiaa ronpo 
fron 20-17,000 nlcra SI unite, higher valuaa currelnto 
ufnly ulch griatar aaounea or Fa-TI oaldaa nnd 
biotitij lower valuaa vlch gnelaslc rocks end 
Viicovita cracant. Dona Ity Boaeurnnenca rango fron 
2.595-2. 6SS Kg/n’i denser rocks correlate poBillvoly 
ulch higher enounta of blodta and Fa-TL cxlilea nnd 
Inversely vlth nlcracllna parthlca content ■ 

J. Goophya, Baa, , Rad, Paper 380843 

Oceanography 

4705 Boundary layer and exchange p recall a. 

H EATJ UBBB «IR THE EASTMX TROPICAL PACIFIC AND 
ASPECTS OF THE 1972 EL NIM) 

8. K. Seed (Pacific Marine Envirnnaantil LiboraLary, 
H0AA, Seattle, Washington 18105) 

Recently avalnatad flux fantulaa wars ui.d with an 
edited ahip-af-opport unity data eat for the 1970'a 
decade to derive aatinatai of the Individual surface 
boat flues, and the total or art surface rnergy aachanga 
for the eastern tropical Fariric. Abaoxbod solar 
radiation u tha doaloaut hast flux in tbs region, and 
latent Mat exchange la the aecood Boat lanorlint 
component i total cloud covet end wind iperd are 
gana rally tha unit ulgnlflcaol ataoapharlc variables 
Over much ol the ar.a, the annual of net , ur fae. 

■J pe# ” J°, be b * Imced by beat adveclleo In tha 
South Equatorial Currant. Although tha a.aion.l eyries 
■•■ '«(•« temparature mm to he produced by 
variation! In net surface flna over parts of Lha area, 
they do Ml appear In balance off Peru and near the 
equator. Instead, water lenparalure aeraa to be 
noticeably afrectad by the laaional cycle ol npuclling 
and advectloa along the Peni caaet. * 

Tbta data eat vae also uaad te derive ara surface 
tuyarature and net nurfaea heat flux departure! fron 

Th! ■“ th ■ *<* »J2 El HI So. 

Tbn nagnltudc u d .paid of tha initial warning along the 

of ^ ■"• nllud " !«■»■( than any departure! 

of net eurr.ee flu*, ehiB faet and lhr Iubl ^ 

pnlawep] and we.tv.rd spreading of van water support an 

Wyrlk1 '' lwwtaall”r an 

d!!l!! rf P B? P !f* 1 8 K * 1 “ ia U,ve - 8ubaequent changes 
during an El Hluo eplaede alio do not aaen La ba 

rach!!«* <l JS P " C i? l ’ ly b V ,rUli0 “ lB surlac E heal 
exebanga. (Eaat fluxes, hen aJvectlon, El Nlnol . 

J. Cnophva. Faa. , Croon, Paper 3CII39 


pigs 

02139)“ ‘ C ' B ' Dr,p,r Laboratory, Cunbrldw, 

,BnnBr ,nd R - a * paim«n. 

Hight Vina nbaarvutione fron the Qrbltino 

zontslly s trail fled ntruelur” iu" 

' •»■., Green, Paper 3C0394 

FfJiS!? 1 WmmIow 

!sa* i,F «“ ■« “w 

u. nnlert. B.L. Hnnp»n, S. ZH. r 1 
DQbJoi 1 " «d*i f 0r tha 

j?: 

ssitt^r 

J. C«phya. Ha.,, green, Paper jci026 

Mineralogy, Petrology, 

Crystal Chemistry 

atnerd G. Lldlek (C.olo« -LSlT 6X8 

«Ain«d porphyrttls to 




AT 13 ClrouUtlos 

J N0RTHHE3T ATLANTIC DITERKIHED 
IRflK GEOS-] SATELLITE 1LT1KTEH DATA 

»» C 3 rt£«? l *S i W ** 0cMn Sarvioo, Ronkvlllo, 

W 20852), I.E. Chaney and R.W. Agroan 

el&rjfi* 10 ° Jtolwr 1978 lh * ° 80a 3 MUlllli 
^ r011a MWMd obxsrrit Iona or ao. 
S X th * H[Tth Caribbean, 

■MOW^a a«s hilght variability and eddy klnLlo anorgy 
with 1 mi ,???" "K 1 """' o™ - reeulta agroa qualliaLLvoW 

aurvVn rtMirl* 'T" tr,dUiDr “ 1 “■•anogrspblS 

iTnMtiln "J ?“ ntlt,tlve -HfTbriiuoa exlat 

FI h ^ , u“ P *° 1 “ 111 ' in lhn 0ulr Bf-nni between 

^ U,rSa£MM» t0r ’^ r ' ^ ■“‘Mlrta roaul in 
Ifl. " IJJi * ty- rB *“ n ror thL > iPPuarn to 
m due to differentiae In epatlai eiaplliM. HLaLorinni 
coeBDagraphia «eeur«enta\re rmlSSwSw S 

. quantity nor. rapreacntanva or 

“ k * U,1 “ 0MlMli«b boLweeD^apa on and 

» Q r^v: a ‘r ° r ‘jr" 4 hori *° niai 

■ “Mima taohnlquoa, naaosoale Variability). 

’ ^ 0ph,a - 801 'i Oraon, Paper Jell I] 

to L lSd» fc £||2 - S2iiSl PEoeil !" hav “ boon uaud 
SS& r! !5S? B 

bocphology. a qood j var l*bl 9 bodfona 

ben ti foSd h a t w |«n d fc £?"“ lfltl « n J « t - 0.96) has 
Kb“ light hesi^tta^ai.?n pand «, volume and 
correlation ia wiSS * Thi “ 

tiSiTTiSSuJlSStiSli u“ h ^ r ^ > 1 ^ t p“- t 
=»-Ss*«Stt. , 'rMa. 

ponded parblolaa of 1 2n“* n^ni° n of 0,0 auB ~ 

diabributione which dn 5 ^ 5 ract ^ OT1 “ nd al*e 
tltuda above bott«J « VB1Cy ," ueh wltb * 1 " 

ot note than in ”?f P«lode of ti«n 

fluctuations In'aStliltJ^^thf tha ," xten " lv " 

SSf- S-T , iS ta a ^ 

J. Ooophys. Em.. Or.su, Fapar 3CI020 

b»ye carrying msdSc^i la £ J 10 * "“ fa «s. 

“*»F daaignod to iwSSSto 2!? in . n 

~Ri-enrf.es wind „ *MlebiUt, of th. 

»>a wind fescutto tbnetta^ * fw " * *® 20D ka, 

the reeaaroh vedsnli t,keB 0,1 

F«»*«ed ground truth — in JUIu hsva 
Lrtxd vnlrmil^ saoAord"on STTI ^-* 09 “* ■•■ Rurfscn 
■ » at Df tbe •^ertdenb U,fwl!d^i3“ t,1Uu - 

■u«e 1 -tw.nlhi bu^ *?Sa' 

Rpattal diff.r ^ . ^^11 . 011 RRMrsl BMealaii. ^ 
^Mti.ffad. tm,bt 

tomt through th. «■ l«RR»3“ uf 

“3»RiR of Ua TertsbUlS ^SMUteUve 


°°t>U<«Ud *1"fl CUM MS - 
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Intti wwnte Will, r-.ru cunventln-.i R 

r.-nftiB ih„ |., 90 ?b1 « vy 1 

MflMM -*T-» In .hi JA81H Nkal 

fl-ut lhn 1-0-qrn. In jortlculal" F 

I. L.V1 Rr. ..r, which % | 

». an I.II.I, U*l | rrfi'iranca ctiaraot^Jf,^ * 1 

.w.,., «h- .UflUult to evHir 

renin, JAviN). 

'• ,:cn, ‘ h1 '"* r - ror ". Pfl P or 3CIH1 

Particles and Fields- 
Interplanetary Space 

"■ Frtes-dr-Tejjda (Inatitgio d, t«rl , 
Luwcnada, F.Ja .'alifvinia, Ibaicol n w ,in ' r 
lutrt li.-alur, C, T. Rweell, JmL ■ ^ 1 1 

A tfiBipjis! ivc study of u,, ”* 

ntibtaiJa ivnwfsuie ,nj gl ib.^L|«„f i 

“-r u , . lpu * n «« *■2^ 1 

ia ali.4,1. Hut whan lha Lcii 0plu „ 

t .t .uxbta tl« L. J illu ,, e 

ulniw a cunii vil-iiI 1/ a MW|W nkui?. ^ 
a *‘-. '".en the lanogau “ 

outtlda lhc uj brj, t| ie ua^naitc f JJ. I 

dirnEluBe rut mcc.aarlly lndlc.ll,, .1 *2,'? 
vvcall cunl >„urai lun of lha nithlala uLJi J 
ill addition, Lu h u airungly control In h n*** 
cn.rdy fea.it y of <h. tolar wind. aiuJ*- . 
Ilua qiunlity Iho lunopauio land, >. , 1 

fuvorabl, « low liol b hii. (Voru, 1 **^? * * ) 
wulf, .Jhnitic field llnoa), *“"■ 

J. i-i'i-phys. Ron., Bino, Paper 1A0819 1 

5JKQ Sular tfinJ plaiiu ; 

RElUir.TIGH OF DIR SOUR WIND I CM AT TE! [ibihit : 
SIIOCKl KREBBI7ATIWI mtHTTln 

r. B><Blre«l (Space Sciatica Dap.rtrot al BLUnr 
Hii'inlui jk. Tho Nothorlnnda) , C. Korang igdrt fa ' 

Tlm rnnrglaa of the "nriarted' (eekuB^r: 
lhn Perth a loreahock ara taatad, oo .iit(„( aiu 
nRninat a alsplo retleetlon modal. Thi trorkij 
® ul UBln a F ,B *“ *n4 Mgnatlc II,H bu-u, 
ou 1SFE-2 during tha parted fron Xnofcu j a m-, 

20. 1977. According to ihi, wdel, uogliki-r 
Wind Iona incident upon tha Earth 1 ! ibock Inu da 
raf lorced upatreaa, gain energy by dlipliqau’m;, 
to the interplanetary aleecrie Held. T2a iwgu 
in chr raf lett loo can ba described ae ■ fiacilail'i 
angles between the Interplanetary aipt lit IUU, J 
eolar uln.1 bulk velocity, and lha local lixl m 
Hie local iho cl normal has bean caUhluad rldii'-. 
which nllowa ua to uaa (ha ion bats obtamilra mi 
utian far (ram tho shock let dletancaa op u 10-lill 
Hi- confirm, on statistical basis, thr ga:4 qnas 
batwevu .ibsvrvallon* and prodictlooi Ttnuli Id 
using IA lun h unQ events, all cbsrrvtd tiij rliu lo 
" h."-k, frua the I.ASL/KFV Instrunaocs m llff-I cl- 
Wo inlet lh.it t|,u “rsllaeicd' ton basEsmiadai 
fri.vir.ilc far iiputnam of cha Ear lb 'i box it-drX 
■ bunging (hair unorgjr propartlsa (“rtllicHd" hia 
ISFK, Furcslii'.lr ) , 

J. Gwnphya. Heu., Blua, Fapar 3A10JJ 

5199 General lUpatrsaa ions) 

UPSTREAM Or Ri.ipll ASK BUHCHI0 I OHS, A JOUUI8I M 
CREATION AT THE K* SHOCC AND TVS OSOWTS » aWT 
SPAOE STRUCTURE THSWMH OYROPHMS HI I DM 
C. <>irgin]o I Sniifchwost Fasaarch lnatltota. FA m*' 
2X510, Ban Ant.-'n!0,Teaaa 78284), q, X. Hill cl 
8. II. Hauk 

Thu candl Ilona nonaaaarr for tha piu*i£t1u H 
qyropheso Uinoho.l lona at tha boa iboct u< 8n;^ 

Tlm conditions am applied to the riflwtla 
prnnunLa.l by Poocls.inn ot el. (19101 lbml»7 tb*« “ 

In thalr n.-1nl, a ]«rtlnn of thu tnaldut [anlliL 
vo loo |ty la C'fOvurtad Into raf looted paqa&GtMn 
vol-ulty, thn ruflootgJ particle! ara qyiajMair^ 
Thu ijriniih nf value Ity apace atrarruri la iM qT?* 

bunr-hml distribution thtouyh gyrophaia alxloj I* U 
ixi'lnroil. flia otruoturo la found to be ilallw 
rojwirtnd In dirfupe and dlaporaed loa rvtati- U I 
tnjathor with tha dole eoriolitlon af Its *H«S K 
••f 'lyr.iphaaa bunoho.1 lone with dlff Jii Awl Uipr^ k 
*>•1.0 hna led ua tn xpooulata that thaaa b* PP 1113 F 
■ay ho ulooaly ralatad. (Upatreaa l)«a, I 

bunching, roflootl-m Mahan Ians, bov rtookl- F 
.1. Goiphyn. tea., hluo, Fapar 3AI036 ! 

Particles and Fields— 


Ionosphere 

55|n Auroral auno nagneLIc effsets 

TR 1 GO FA INU OF KXI'ANSIVE PHASE IHTBRUnonm ■ 

HAUNbTOSFIIUIlC RUJSTOKKS BY N08T1IUAE> WU® 

I NThR PIAHXTAXY HAHNSTIC FIELD 

liiirahm Roalokor (luetituis nf Eaftk *sd P1 “* 1 T 
Tliya 1 >:b and llepartnont of Fhyales, WW 
ALhxrta, Edaunion, Alberto, Canada T« 2J1) 

Uvur Lha past dcuado ovldancs has 8*M« 
that norllrtrard turnings ot the IntsrpliMiuT'Jj^j 
fluid sfiar an interval of sustained souw“ 
Lrlggor lhn uiinet of aojnr nAMM “P* 
p f forte, Ikiwuvar, thara has been soas 9* 1 ^ 

I'rtiil an to Juki how nnny aubaiorM «s ifil*“ 
wliuihnr. Indeed, Lha correlation of evbila™ m 
iitirUiward liirnliiRU imb Just a nailer Of 
roannn for doubt ua* that the eisepls* „ 

I I Lornturo apponrod during diatufbsd 

1KF wail fluolnatlnR algnlfieantly •“'ITL-m' 
leuu than ona hour nnd winy aubatore s*T*"“ - 

Intone If lont Inns warn obiorvahla lnib« ) J-imj 
where the correlation belwesa th* “* 
wan reported. Tho purpose of iM* 
thr no oloor-eut exsnplu of leeletsd ^ 

thn reader nay be able to convince h“H* ^ 
validity of Llio coported trlg|RK*Ri «r 

evsnts, U ulll ba elesr that U» ® 

wedgu triggered by tbe northward WT “!L a niD1* 
enrrlan oubatantlally larger l0 ""“ *™L * 

ayatca aaaoslotsd With the overall i ■ 

coin of tha IMF in externally erl »*'r* ift 

Joulo hnetlng and pirelola praaipiwtiaa 
■uliBLam preeaae will bo dlecusiad. 

J. Goophya, Jtaa., alia, Fapar JAM* 3 

5515 Auroris «„rui 

A QUANTITATIVE 0E5CRIPTI0H OF 
AHD DY HA HICS OF THE ENEMY FLU* « 

J.*. Whelan (Air Fore* Gtopltfl^* ubr . 


AHD DYHAHICS OF THE E NEDDY FLUX 111 W 

d.A. Whelan (Air Force BsophY^H U6r , 

AF8. HA 01731). , Id**! 

Enaror flux In the continuous 1*5 rj (*£, 
found to be conitent inttintane^vf ^ j 
which are doflnsd RMlylleilly “i" 52 !% 2 i 
latitude and UT, coordinates »*1« 
circle* In ngnetlc latltude-mgnjJ'' Av: H 
et a pole Offset frosi the /%n 1*f Z 

quence, the lsLItudlnsl dlatrlbutiyj^^ md 
Is the «sme Instantaneously Jt ■ a»* “W. Mnr 
(the observed extent of which I* !„ J ,|3*2i 
take place in the distribution * Aw ikH^ 
(within 16 minute UT resolution) thr ^™T. ■■ .| 

extent. , ; 01 a 

These properties art observed 
hours duration by an array P* 

Ionospheric sounder* which span t»a tVTl IM "j 
local tine at auroral latlM*. ;» Jgn#iJ5 
conttniroui aurora 1* derived !«■ i j" It *fj I 
auroral E-layar critical ftf*"*,. * »„ i 
simultaneously it 16 minute Inter** 1 * ".- <■. _• 
the array. fdeitlr'*' rf- ; 

Two latitudinal d1*trlbut1«« , '1 w ,i(l»[5 f 
principal ona Is A Qsuialje \ 



region* «f 

*ha«t dutr 
be well des 
fill 1-wldth-i 
the entire 
described qi 
parameters, 


roahd betwpin reault* 
‘•Shy, other*, lq partio 
' aurora Is highly unlf 
. ; Study hilt alio In it. 
>, energy fid* contours 

. ..rtlrlL awliilliMiin 
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SflttM fS C K a £ d ' B DRlrT DF PULS * TINfi AuMRAS 

?i D iSMurf1a1ir(PKyi1c* Depirtrmnt, University of 
jjj; ££*««, Siuth Africa). J.G. toys. E. Nlelion. 

* «™1une«* I ™ 3 » urflMnti of * flnB *P b R r1c electric 

fl. dl by STAKE and TV Imaging of put sating auroral form* 
f •]„iy , luggMt that the latter undergo E x B drift. A 
J^K/of pSuatlng aurora* Il consider^ is the pro- 
iviion on the (onoiphire of an asaandily of ducts of 
SfiSd pliwi density connecting with the background 
Eneratlc electrons, conceding and with Bddi- 
» Sal oredlint and curvature drift, sweep through these 
Luuhlehar* , nium1natad‘ by pulutlne precipitation 
J1J.U siargetlc electron*. Both th* *alf sustained 
Mlsmtlon oodsl of Davidson (19791 and the driven pulia- 
limwSlof Coronltl and Kennel (1970) are «»pa tibia 
M, our obiarvatlon*. (Electric flnld*. pulsating aurora 

particle precipitation). 

j. cphyi, Us., slue, Paper 3A11D2 

U10 aigb-lxclcudo Tonaepliecic Curmnte 
.MATIVECOVIEraifTI™ 0P MHMPItt»IC C0NDDCTIVITY 
ur&ICTBIC FIELD TO THE AURORAL ELECTOJETS 
. belie (NOAA Bpaca Envlroanmit Lsboreeory, 

Lii.r, Cbloisdo 80103) end J. F. Ufckcnr 
bes fro* contlBudus scene of cha checonlke 
isisi taas along th* negnsclc norldlan plane eca 
alllnd CO dscecnlna tba latleudlnal prof 11a of 
kilgbt-lotegreced lenoephsiic conduce Ivlclre and 
brlcoocst electric ftolds, fron which Cha lsci- 
lullBli distribution of ionospheric currents 1 1 
d stated. Tbs obasrvatlons eovor Invariant lsti- 
(Sdas UtvBSB 82* end 68*. wbeca tho IKS AUsks 
aatUUn chela of MgnotonaCars use also tn oper- 
ulso- AlUMlh the conduct lv It lou and tha 
dtetrlc fields sea incsrcelseod, cha relative 
(ajertsoee of Cha two In driving cha eeacuerd end 
Hilwrd auroral alactrojac currence can bo 
uHiiid. IC is found that for nodaraCs and large 
,,i rut dimities (i.e., ^ 0.7 A/n), cha norchwerd 
ilutric field strength increases aa tha MgnltudB 
c f |hs eastward slMtroJoe to the evening sac tor 
iKiiaass. The ha Ight- Integra cad Hall conducti- 
vity stsye guarslly at the level of 10 dice even 
tbM the currenc density hotoosi es large ee 
ll/e. Kovsvsr, when tbe seetwxrd alectrojet Is 
rail, substentleL sLeCtrle fields of 10-20 nV/n 
aiy still allot SI if the nsgnecoephers has e 
terllstut volt eg ■ eoucce. There appear co ba 
iw distinct caspooenti to ths waseward sleccra- 
Jcl. |n tbs midnight and osrly Doming sac tors 
I'OMO H.T) Intanaicy Is ehsrscterirad by a week 
irjlheard olettrlc field end o high Rail conduc- 
Uvlty, iiheraas its lato mo mi eg portion ( -0700 
UT) La dominated by a strong southward electric 

I laid. 

J.Csspbye. Raa., Blue, Paper 3AIIQ4 
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U» Ion densltloa end temparaturea 
WOOIDIimr OF Bj + in THE DAYTOIE F-REGI0R 
. 1 ‘ lT,l 8 (Center for Specs Scloncas, University of 
■ n “ “ 0,,U, F Richardson, lexis 7JG80), H. 8. Han- 
't. J- H. Kcffciq and H. A. Abdou 
lh» pbotochralstry of Hj + In the dayrLM F-ruglon 
louse to be a source of concern, due primarily ro 
, * “’ rl J ln ro, 'R “f th« ortaatahlo 0*(7D) Ion nnd 
raatble vlhietlon. 1 racimtion, Th l5 iovoetlgeclon 
* * “ I,0# “beat of dace from tha Acnoephera 
S that spene dletlnct regions naer 

h lecllnde F-pask where In either chemical 
>»cuaa( or electron processes el cornet Lvaly control 
Rbwidancai. Cancentretlone or Hj + calculated 
“ surreot theory end including recent 
■7n*“7, 9at * { °T “*f 2 D) Lo.ee s via N, ere found 
m ” I one ip her Ic observations between 220 end 
tl iba ! ,,ct4r “Xt 2. Relevant character let Ice 
•nta j' Ton concentration neee<ire- 

illlta -La ■ loo i w lL h ■" anelysU for .elect 

«itlr\»i' K J 9j according to currant photachnlcel 
tf Ui ia iv B , "* OT 7. Poeelbla simple codifications 
it,,,... “f7 ere dlxcussed In terns of iho con- 
llkaroctiaair** a,t ' J by th * "■* ur R ° r th “ observations, 
j •flooephern. aoleculer Ions) 

“•PO*. Fes,, Dlus, Paper 3AI045 

m vSSt!^ Dlxiurbanco. 

7^Jir3?™I KEORY OF NIOHTTIME HIGH LAT1TUDF. 
'■nOION TROUGHS 

nJ kt 5" 0!l 'COMSAT Uhe. 2 23 DO Comeet Drive, 

K H uS2i m 2087,1 1 J - H Holt. W. L- Oliver, end 

xad^ 01 *'r“*fon electron density, alec Iron 

bu-.Tr '*PRreiurei and Ion drift velocity over the 
uln'T* 1 40 " • A < 70° have been Bede from 
«nehM« il.. b l “*■"» “f Incoherent acaitor radar. We 
■A* nishi i rV b * F_r, Ston density trough that forms aa 
cmn t * r,, * lb “ Bxrth may have more than one 

pWj-,7® 01 “mpuler models Indlcsta that IL can be 
“Wverto,- ? ““RRquanaa of the competing effects of 
u JTTl ““ tomutlon which cause some flux tubes 

fftaidnirh, . tonjr P*rtod» in darkness in the 
Than in hLJ* 0101, 1 ^RTRhy Allowing tha Ionisation In 
efidi °ur observaifans show tiisc (rough* 

f'Jkfli of r. . iflBn 0,8 !*l« aftarnoon aactor in 
h UiUud. iT 1 ,ltn '* ,rd “n vac tivo ffcw and osn move 
Ibat ih B -a . ,, “ cl * Uo n with substorms. We suggest 
dutiii- n.i** 1 m produced by convection of low 
biers ius vi 1 {T 0 ® (ha nlghuide Into daylight and the 
*btr« th- ^“i ,tkm rate that occurs In regions 
U bleb .r... r 9 * ar8 forced through the natural sir 
s ha/sec). Troughs created In The 
Itlt g, lh . ,/ ,b *R mochenlim during substonss can bs 
‘Yoiiq. bw.. ^[“‘Pharic signature or the subs Lons or 
P’bwird ” - ■ r “f*°n of fssi eonvseUvs flow moves 

(Nashs ( he substorm. These extended B-W 

Mrth be c * rr, R d (ha olgblstdo of tha 

N fifing ■vJT routto a . Relative to the turroundlDg 
u 4 hiiw!^ changes Ultle with lime, and finally 

diwn rid. 08 y WhBn tl ta osrrtad into sunlighL on 

Bln «' 7«PAr 3AI046 

***** jjjrouxnm of the rffect of ion 

i’ 1, tsleesk (OHMPmic babidh cloddb* 

?! al ®**ssrth ' 1*1^ * TB0 > !l *“ Ehysios Division, 
red I ““hlngton, D.C. 20375), 

Yl u,i " Osxskow 

<w H.! 8 * of finite (os Pads rase 

Vs ft^j th **“*“**““ of Ionospheric barium 
hUp. 1- v #t aoblllLj providaB « 

*"«« ““ lMk ““ of tb. ragfoo of 

^ lth **£n ri/ U_U " Xntegrsced sleecron 

■ i 1 ' 7 (° sVAet !w4u “ l »“r «“d hexes loss the 

Is t W r ^ ' t1,a of th “ 

,L.‘® (one jlj^he fiogg, PMereen noklUCy of cha 

molM » 5°*** • vblcV 60 ,, Y' ric « from Cba aloud 

!i^‘! 7 - t^L, hw * virtually no FmJ.rs.n 
kkiA 47 *hs (■• riplsaad In tba electron 

1W 4 ir * *»pr, 1 . 1 !?* tltut, “* th * embfeor Ionosphere, . 

tEES? th * danaltl- by 

eUud- “ “ bl, ((Y- (Here w. rake the 
Huu* 4 u r-‘lr ri ^ . th,t by regions of 

Integrated electron 


t>. ?' 3* the df^=. RLsetron Jenslcy eahsace- 
Uw lr 4, «- is L,X'. °' Hieing Che slsetres cloud, 
«leL tt-n wb« hRRR* Attelxs e deaslty 

'v i8t xe» if RMxUtsd with ths. elMtraa .. 
.til, 4 *:* U P«— fre the berlum . 

whitt,,. 1 * 71 ^* region of furthur 

tleui^f e '«4. u tl *f Ul h8 precxsdlp* U rte 

lirtf* le «« for, . , * Rsficm leaves the electroa . 
(k» ^^!"R “«e *'+£*»* ,b *R“ «l Invar daaelty ' . 
t4 **' *bleb ,*• eonelddrably steeper chan’ 

•stands fron fh. ImMl? (m^ ' . 


87 ("• An Observe* watching 

*5 4 " l “ " 4Bl V >£CSl elecrron deoelcle. would 
c include that the a Cnl tori ng process hsi caased, 
Further, tha electron cloud Uealr nay decay If chs 
lane roextecln* with it ere subject to e res' 
roeonb neiLuD chonutry. (Berlua clouds, l«i clouds, 
atrlsrlona, Pedersen nobllltj), 

•Work supported by the Defeoa. Nuclear Agency 
J, Goophya. Pee.. Blue, Paper 7AQ92? 

5543 Ionospheric Disrurbsocas 

riSvl” ° F 8108 “ TtIUK IflH0SPHK,C IMKOLARInESj 

K; SmUtfis? 

**" 07 (heotles of naturally occurring high 
isctcuda 1ena.ph.rlc Irragulerllles, etreccoros end 
atrlacians Is presented. g ol h E and F tea ten 

Irregularity. ir “ with IrregnUrlty B0U rcs 

■■chan lens fixphaeleed. ReesnL thooreelesl raaulta eae 

tod e ,'Vcl"iep J eVS^^ p ” bl "“ M-«(Y1.d. 

3550 Alrglow 

DEPENDENCE OF AURORAL FUV EMISSIONS OH THE INCIDENT 
ELECTRON SPECTRUM AND NEURAL ATMOSPHERE 
D.J. Scrltkland (Beere Assoc IttsB, Inc.. Poet office 
Box 2549. Bee ten, Virginia 2209D), J.R. J iIp „„ „ d 
J.A. Whalen. 

In Chla paper we exealne tha relaclooahip exon| 
certain proalnant aurora 1 FUV eniealon restates, Che 
Incident electron spectria, ud the model neutral ecus- 
phere. Given chs neutral suuiphere we show thee for 
staple node Is of the Incident electron spaccrua (Hsx- 
wellleo and GeueHlaa le energy) ■Brallite uesucesentl 
of FUV snieelon festures. In perlnclple. deternlns the 
incident electroa spectiira. U. also discuss cha tala- 
tianshlp bstweea cha Incident electron eptetrun end the 
E- region plasma density profile E01 chi continuous 
(diffuse) surcre end Tor 1 stable arc. (FUV ealsslims, 
aurora, else cron transport). 

J. Goophya. Rea,, Blue, Paper 3A0370 

5550 Low - latitude Ionospheric rurronie 
A THEORETICAL Ik-’ 1 DEL OF EQUATORIAL F-HEG10H DYNAMICS 
S. Duheu (Dtperlemento da Pfelca, Unlvurelded -le Buenos 
Alrea, Faculrbd da Claoclaa E-nacCdB y Natural! a, C(ud&J 
inluarelrarla, 1428, Buenos Aires, Argsnllna), ssd A. 
Louro 

A n(npla dvnanLeel nodal or tho equatorial F-rogLon 
ta proeonted, la which rhts section of cba [onoephera 
le coupled to ibe E-region, which le ropt.-aonred by a 
thin horizontal currant layer, end the rertlral current 
density at the base of tha F region Is taken Lo be 
ctapoied encireLy of currant normal cu the guonegaolic 
field Hoes, according to B prevt-Jue CindlDg by the 
•urhora. The new boundary condition for the current 
lansity at tha incetphese betwaan the E- end F- Invuis 
ilnpllf kue the aye cam of equations. The modal la applied 
ce calculate tha loasl ton velocity end the vertical 
currenc at the boundary batman the E- end F- region,. 

I. Geophye. Ret., Blue, Feper 3*085$ 

550 Low - latitude Lonoapherlc current! 

HE CURRENT FLtN BETWEF.X THE EiJUATuBIAL E AND P REGIu'Jk 
Duhau t Daps rt omen to de Ffelca, Unlver-IdiJ de Buonos 
liras', Teculted de Clencla, Euctea y Neturalee, Clu-led 
rolve ralterle, 1428, Bueno, Aim, Argentine), end A. 
ouro 

In dynamical calculstlcne »n the cq>iatwrizl F'-raglco 
it Is usually resulted chat the current flowing through 
the baee of tha F region -lou ao exclusive]* jluog the 
geomagnetic lie Id 11 nee. This hvpothoal, le tevlee-l In 
the praeanc paper and u la found that tho major 
contribution Co the total flow et that height I n given 
by tho current normal to the field linen. 

J. Geophye, Rue., Blue, Pnprr IA0858 

35eO Particle precipitation 
AURORAL ELECTRON ROUND ARIES AND IHF B, 

K. Heklte* [Applied Physic, Laboratory, The John, 
Hopkins Ualearaity. Laurel, Maryland, 247071 , C.-l, 
Hung end S.-l. Akaeofu 

4a tha beele of the auroral preciptret log electron 
date, along the dewn-duik serLdlan, fron e Defense 
Kstaorolagicel lacelllte Pregren eatelliLe (DH8F-F2I, 
we show Chet the aleccron precipitation region extendi 
polnward, often re the gaonagneclc latitude, ■ 81* 
from the average oval Location, during quiet periods 
(namely, during periods of a large positive ■ cou- 
pon a nr ) . This result mxy be Interpreted u so Indi- 
ce 1 1 on Chet only a smell anr-unt ->f ggc-narnuclc flm 
InlercooneccB with the northward INF, resulting tn a 
contracted 'opin' region tihs polar cap). The control 
of tha location of chr poleward boundary by the north- 
eoueh component, of the 1HP le also statistically 
aural ned, Tha rets of latitudinal novieant in about 
0.4* to 0.8* per I HT for poaltlva DIF B value, sod 
about 0.7" co 1. 1* pa' 1 nT for nsfeElve IHF B ( 
values. The ehtrt or the eqiietorwird boundary la, 
howsver, nor obvious for poeltive IHF B, value,. Ae 
geougnectc activity lnereseei, both ths poleward end 
aquatorwerd baunderlas ehlfc towards lower lati- 
tudes. The equetarvard ehlfc of the poleward boundary 
le greeter chsa Chet of ths equacorwerd boundary, re- 
sulting In e Lhlnner aleecrea precipitation region 
during disturbed periods then during quilt periods. 

‘On lean from Teknihoku University, Bunkyeko, 
Tokyo, Japan 

J. Geophye. Rea., Blua, Piper 3AIG37 
5560 Particle precipitation 

IMPULSIVE PARTICLE PRECIPITATION AHD CONCURRENT HAGHETIC 
FIELD CHANGES OBSERVED IN CONJUGATE AREAS NEAR L- 4 

L. J. Lanzarattl (Bell Labor* tori os . Hurray Hill, N.J. 

07974) and T. J. Rosenbaru (IPST, Unlvsrilty of Haryland, 
College Park, Hirylind 20742J. , , 

Using sensitive rlowter* (30 HHz) and MgnetoSBtaT* at 
Stale station, Antarctica, and at four locations In t* 
conjugate area In ths norUiisiUrn United States end 
southern Quo bee, ws have studied the tosgaralend spatial 
extent of the Impulsive losses of electrons from ths 
radiation baits and the concurrent accrapjny ng magnetic 
field variation* produced by tha changes In ionospheric 
current systsre. The lipulilve ™ r,8t,0 " s hav ? * lho £j. 
K2-4 see.) onsat time and a '5-10 sec. dacay time. Thi 
observed decay time* In th. rloMter. ydmagno tomoUr 
signal are consistent with ths recant) ini tlm tlmaita tha 
lonoaphere it t9D-100 la. Often tha W9"Rt le f fsld 
fluctuations are obsorved to occur prloaflly In the »st- 
Mife direction, and are out of phase b*t«m tho nutbirn 
and northern hmlaphero. Then obstrvatloni iuqg.it that 

pradoainantly north-south tonospherlc eurranti era 
Mdlfiad ardyor produced by such lupulslva preciplUtlwi. 
Tin del By* in th. otcurrancs of th. .vanti bRlmBn tho 
northern and southern hHlspherei, a» jail « tl« «d 
spatial differences observed between the "®rthsrn hani 
sphere sfttlons, suggest that 'Tegularly-ihaped. 
oradl.nt-B drifting patchw of precipitating el«tron» 

could be ths sourc. of the*. Iirpulslw syenti, 

(Ionosphere currants, electron preclpltfltlon, gwoogoetlc 
fluctuations). 

J. Oaophys. Rm., B1u», Fsp« MW” 

5563 PEant naclon, contact loa or clr cols Eton 
0+ ions ffl m POLAR HIH0 

A, K. Bsr.ksc (Caacsr Tor Arenpharle 8 F*» 

Scloncas, Utah State University, Logan, Utah MJ2J), 
and It. H. icbMli .. . 

A saal-klMtlc (SbdaL was uasd to daaeriha tbs staadr 
■tare coLLIsLobIsm flow Of lha polar wind al«g dlvug- 
Ing gaoMgnac lc flsJd linos at high Utftudas. fophalta 
was given ta acudylni cka bshreinr of 0 lous for • wide 
cnaa nf hcuodary conditions at ths b.vop«isi (AJ00 W. 
Ths ns In result obtained was that for h(|b alsctsm t»* 
pa re euros (T. - W.OOB fl fl* ia not , 

bound and significant a I cap ■ tluXM (-10 » ■ 5 87 

supra tha rail (-2 sv) 0* ions occur. Ths *“ TO* 

Mate over so.t of cba slclcufe rings cu-t^rsd, xud D^ 
Kach numbers ■■ lscgs as 20 Predicted^ U Bg. U» 
dapsndlng so ths bmmdsry conditions, Jf 1 !®* 
b. crap.r.bl. co or B»-tnt than ths.^ d-Wity St . 
altitudes obeva tha bssppMia wbmn tha alastrea cespsss ^ 

J. Goophya. Bss., Blua, Fapar JAI137. • 

HP 80 MYIRACHW^ AT^HIfiH LATITUDES U5IIO KA^JRO) ' 
FCR1DIIKAL ELECTRDH 0DBI1Y WsrH^’ONS . ., - 

j. P. Villain (Lahore tolrn dp 

is, iraniS! ssxt - 
ssaw-fs fS& ‘fi- 15 1 

dirsotlon or thi EerWe .esgnst te W d. A“ “ fpw» ■ ; 

ss^sfiassiss^^ : ■■ 

*1 ij ’| rt Us- ircMilir^ naloni' At lof 

U& ***** "* r : 


oS™) 1 !" 8 h* nl higher ls'llu*,, this 

In^l r . tncr,Bjl ^ 1 > dlfflroil. Ahwn £U‘ 

naraallF 1 .Iii*’'?’ ‘L lB ‘“ftMRlhta Lo at Main 

TtrnT ra? 01 0 ™ 1 ^ 1 11,10 Pi^J»gntlU". In urdar lo 
IhTurnrlj 11 ? r 1 “' 0 ’ pharit irrcfilarillou In 
Uw mrnrsl zone nnd palms cap f- and f-tsijlon, mo 
"uol opor.lB radar a al V frequor.naa where rsfrectlsr. 

nr.h», “J!'? ’' rop T ,1 ° r RW-J “"0 1" oclilevlnq Iho 
c ? ndlllon - 'MHI refrsrtlor, frorj Inr.qs 
scalp U-lOOtm) lN.DbpF,arlc lrrr yu l<irUy oLmcturn 
aieu Incroauus t r, B r^| 0i , lt> ln r , ccu „ lel , 
determining tho location or lhn DCaltarlr.n wnlmr-. In 
mis paper „« usd a rndiriad voralon of on Intlr-i Id" 
r“Y tcoclog progriu, ta feta rm I no will, hlnli proriolun 
thn Hr prgpsqstlon pallia In a ro» Italic ionouphoro. in 
this finslysls Ihu lmnosphuro to nlnjlslod by a Luo- 
utmonfilonal srruy or atari ran dsnslly am a functlm of 
gsomagnetic IsUtuds And altlL.jdo, this onalyola ta 
Uion applied Ip real rcssursmanto obtained fron a 
meridian scan or tho ChoLonlLn I n.:al. or an5 acaitor 

I, ? r n ,nd 1,8 - Bl,a “ th i 8 o tact ran denolty 

distribution sf fuels prapayaLlon Irin 1 slnululed 1IT 
radar located at Anchor ago, ALaska. Ihs virloltan-i rjf 
Iho prcpagfiUon conditions are bIbo studied as ore 
moves the density pattern In tha direction of the 
Anchorage refer, 

“ad. Bel. , Fapar 351011$ 

5580 Vova Propagation (Isnoaphars) 

VLP REFLECTI0U PROPERTIES OF THE NORHAL AHD 
DISTURBED POLAR [OSOSPHERE IH ffiRTUERN C7EEHLAKD 
P. A. Foiaay (Propagation Bruch, Bona Air 
Davalopaent Canter, Hanscan Air Fores Bass, 

HaaesdiMBlu 01731), J. p. Turtle, P.P. 

Pagllaculo. II. I. Kleneul and J. E. Rasnusann 
I-ong wavs reflection prepare lea of tba high 
latitude Ionosphere under hnrh quint and highly 
disturbed conditions, are doacribad. Ths data 
wore obtained ualng a abort-polas VLP tanoiaundar 
located within the polar cap, in norcharn 
Greenland. Under quiet Ionospheric conditions 
substantial diurnal. Jay-to-day. anaaansl, and 
■olnr cycle variations were rbssrvud. During 
polar cap absorption evaata rbs VLF rsflsetion 
Properties ol the dlacurbsd lonoaphors depondod 
greatly oa chs aolar lllunloation candltlona, 
x* well aa tha cugnltufe of the in-comlng 
onsrgatle paretcio Tlux. Tha use of the arsnp- 
inclJonco VLF reflection data ta develop nnd 
validate madola af tho lowar ionosphere la 
dlacuaasdl and, electron deaslty profiles am 
given, derived from roflarttaa data obtained 
during qulat and dlHturbad coo.llilona. ILnw 
frequency, D-reglon, aburptlon evanta). 

J. Ga.ipliyi. Rea. , Craan, Papor ln)b40 

55HO Wire propaqjttan 

ALGllFII(.|5I5 PAnin HAVC ITUfiiEi f)F THE fllFI, Mil 
AURORAL iOFIE AllO IHE HAM TROUGH AND Of THE IH ALVlCIAII. 
IRREGULARITIES 

O.B. Kildrex (Coanun test Ions R.tesrch Centre, P.0, to, 
11490, Station *H", Ottawa, flnlarln, CANADA F.'H HS2) 

The principal nigh- latitude Ionospheric features such 
ss the cleft, the night lirfi auroral tone, Ms naln 
trough and thalr associated Irregularities, as observed 
with the Alouette/1516 topside sounders, are rsvloxe-1. 
These features can bs dearly dlit Ingutshed In 
A1ouette-1 electron density contour plots as a function 
or latituds ana height beta- 1000 Am. Alauetts 2 feta 
recorded near apogee (3007 in) show the location of lha 
1 l-jhl-tan (H* and He f ) trough as a function of local 
tine and show It to be more closely related Lo tho 
pljsrupause than Is the naln trough. An attempt Is nade 
to C>drlly the location a«-1 terminology ol l rough- 1 It- 
structures. Regions of snail-stale tare-julj rules f«e"5 
of meters) are associated -llh the nlgh-latl tu-le 
Ionospheric festurei. These Irregularities are 
responsible for the presen-* of aspect-sens) live spread 
F on lops Me lonaqrams. The moil Intense spread 1; 
found In tn* clefl region. r ,pr.ad-F region* usually 
have 4 sharp ojuatorward boundary, '.one recent 
unpublished work hy the author, Indicates lhat tho 
spread-F boundary for tn t nighttime JurQrwl tone tends 
to be located several degrees equal orward of the teY 
electron praclpttallnn /one and Is probably generated 
Indirectly by this precipitation and contacted 
squatorwjrd. In the main trough region spread Is 
somet lines present end other lines absent. Some of the 
Individual mall -Seels Irregularities responsible for 
Spread F can ettend along magnetic-field lines for 
hundreds of FMometars. (Clift, auroral tons, rein 
trough. Irregularities.) 
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INITIAL STUDIES OF SHALL- SCALE F REGION IRREGULARITIES 
AT SERI HICS LATITUDES 

R. A, Graanwald, K. B. Baksr (Applied Physics Labora- 
tory, Johns Hopkins UnlvatsLty, Laural, Haryland. 
20707) and J. P. Villain 

la chla papsr ua daaeriha a racial If davaLopad EF 
radar ayltan designed Is study F region Irregular t tlss 
at high isiltudas , lha sadsr utlLlias s 7-pnlse 
■ultlpulss inqueace enabling Ic ro date twine ]7-lig 
■utocor relation fanctlcea of E and F teglon lrragu- 
larltlai, Thaaa autocarrelarlua functions and the 
asaoclstsd Dapplar spectre are not subject to the 
range-frequency ambiguity that occurs with other 
spacers I uchsLqnaa. Tha radar las beu cpsratnd free 
cha Cleary Held site sear Fairbanks, Alaska, for a 
short period in Pabrauy 1982. lha primary (laid or 
vlaw ef these measur amenta us palowstd sf Inustk ln 
aortbussrare Csnsds. Inlelsl results fsaa Chssa bms- 
ur emenn Indicate 1 grist deal of spatial sod raaporal 
variability in cha Irregularity Doppler durecterla- 
clsai hausvar, the avtrall patten U generally con- 
ale rear with tba ml nil patcarn af vary high latitude 
convection. Sane aaeaallea existed, lDcindicg 
svldeacs of an apprsciabla component of dawn-dusk 
drift nsor tha noat polswsrd lacltudaa sf obasrvatlon 
In tha dawn local rims seocor. 

Pad. Bel., Fapar 380803 

*9*9 Bsxaral (Spacnaraft Osigln]) 

MEOUUfUMS OAT IIKR POTKSnALa OH IOBOSPSEWC 

nnujRi 

D. E, Porta and I. RsfcX, 8 -aim, P. O. Box 1820, 

Ln Jolla, calllaraia 92038 

pnz reUnlaq siLmliitms with dielectric coating it 
U shown Chit Ua currextx of rotating charge aUeddsd 
In tba dial a atria nurfioe osn play a role ln Halting 
the opoescreft ground potential of u loeosplmrlo 
satellite relative to tha surrounding plana. Bueh 
current!, as well am nail concentrations of H», can 
amount lor previous dlsatspa n niss of note than a 
factor of two hatwosn Manured end calculated poten- 
tials af MtolUtes in tbn region of tho lanos|*i«ra 
whom 0* is dominant. Hare gnnarally, dUlonUln 
conduction css also limit ths astnlUtu potantiol. thn 
issortanre of nuoh snaU currents as result rrnw spin 
and aanductlao stews from tbs sjctrensly Msll Ion 
currants lmlaging an tbs waka-slds of ths satalUCn. 
Finally, rhooretlcsl Mtlnscsa based on 
orlbod cobs tent of the notion “* * partlolo Indicate 
that accounting for smell copcsntzatlena of Jta nena 
thn Mlor dlsoroponcy betwaan calculatmd and maunrad 
aurrants an Italfakn-.lds of the M-C SMSlUtS. 
(Chaining, sUctrio field, partlnln neasnrwasntsl. 
JToS^i. Has.. Blua, Papsr 3A1011 


Particles and Fields — 
Magnetosphere 

5709 (law Sbsek) 

8 TBDCTUU DP THE QUA9 1-PARALUL . BW SHOCK) R18ULT8 OF 
8UKE1IC4L 8IHUUT10B8 

- j.|, xas (Gscpbyslaal Indtlcara, Pn Herat ty of Alaska, 
Pslrbsoka, Alaska, .99701) aid D.H. FvLft 

quod l-piral lei- bows bock -acciwtwrss are » 1mm U is 4 
using a oar'd ineus leas) aMperiodla hybrid cads In 
tiMch Cka las dyuimlus are trsscsi exactly vhila ths 
slsecrso dynsntas are sdlttad by DsglxoUng, tba slse- 
tfos loartfd (il 1 0) dxd pres sort. Tbe s (tots eloms 
are isltlsllssd with tbs upitrsen esmdltlan spqolfiad 
by 8: - 10*. 9, - 0.9 sad M., ■!»»•» 0-3 
IscrsUst -while ‘tbs fewustrssn cndltlM Is -obtained 
Fron tu Bsdk loa-ftigenla E reUtloas, Hksrt .8 Id. R(M 
mil - bstwsdn tU Shook norasl isi the aegis t fa ftsM, 

. 8, Is tU' ratio of klnscle to dogutlc prssssru and 
ir. is the Alfvlh Koch uabtr. Ths nil results df on 

- trails tlesa srsi (L) F»» H,, < 3. »U Mgnacls ftaW 
profile of ths shack 1s Umfssr dr qusa i-laminsr . TU 
npatrism Mvts era right-hind polarUad wblstUts vleh - 
n > 3,20.. Is tbspldSM from*, . where, d,- la tU Ion 
grrofreqMfcy Wsbd 00 tharnnoi: f(sld ‘WmjUMrt 1-. 
This ourrei pends to a ware freqnfney f,« 0.l3 Bs aBd 
naval sag th 1 ■ 310 Ijn' uogsc'idlak- »W <«*4 Ic1om, . TU 
dovnstrssn ssvas are . dbsbxt: or 1 low lo vmpllcoiU, • 
( 11 ) . hi),, > 3, ths sogpatla field fttor Ua d< »U 
■book is :»«bdUnt. lbs apetrsxs MMs arv ilije 
right-band pelsrlssd mblsLlmr* with mvaL*d|t)» vsrylqg' 

’ fren. A ■» 519' U .upstrssk tdi A JL ; 1 .**® *■ ^PVaitfass >. 
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Ths devntrrare sums are pradoi Inanely the right-hand 
polar Usd fnax nagnscnsonlc waves (u'd) . <111} The 

transition fr-n chs lmatnar 7m>,Vcrl-ta»l1 m th , turbu- 
lent (aapsrcr Ideal) sh«l itrieurn It stovn qn 
result from Che fleshes! Instability which ntcurs when 
Tjl ■» 3, (Iw) lha dlasfpaclon aschanlxs fnr tbs quasl- 
psrallal shock In aur slauladan la Idsnclflai with ths 
nonadlabscle conprasslon of loss acresnlng through tha 
law frsqasacy whim tier wavss (j > >1 ( ) , resulting in 
eoavsralsa of laa straining ansrgy 1 te lan Ihsrasl 
anorgy. (v> Significant Ion heat flux flowing upalraaa 
secure whan R,| S 3. la daa prlnarlly ta lha 
back seat taring or highly nant-lUbaCLcxlly beared loos- 
J. Ceophya. Bss., Blue, Paper 3hQ97B 

571) ElrcwFlsU) 

A STATISTICAL STUDY OF LARGE ELECTRIC HELD EVENTS IK 
THE EARTH'S MAOVETOTAIL 

S. Levin (Ph)Ua Dcpaitneni xml Space Sciences labactot). Lni.t isiiy 
of CaHloinlt Bcikeley. ColLfcrnla. 947201. X WtHIsy. end F. S- Mucr 
A imuilca] uuflj- of lugs ilcctrlc Htld sisnls. mruuicd on ISEE-I 
il geocCBUIc dnUKcS of J is 23 ft, . hu brsn pstfained in order la 
dcurmlBt ibc ocninanre frequency ssd rpailil diiirlbuilaa al auch 
stenix Luge risctilc field* mere ucn ■< all aliuudti, with ths tovefl *ui- 
Unis cm cu oecurting an. auiorsl Reid line* sod the higher olUiudi attars 
occurring on the tuih lilnole boundary of ibc pUsnuibceL The lupv 
stent* hid tmpiiiudcx Uni mere spprnxinsldy prppartODSl la Ihs cqnire 
not ol lhc local rngiiscic Held inengih. In agitemcnl mnh sspetlslnni cf 
* ample mfifq mods) Ths ippsrsnl concern rail cm of ln| field even a 
new local mldaitlii u railed, si Icotl In pan, by ■ conumfoim frequency 
of reidbio cfouing* i h rough ihe plaamuhce) bauDdaiy as ■ funcocn of 
local rime Thux, lhc ifmlial AairUwilon and ampliludu of ihe large Add 
evffU* an not incoulnani Mih ilia aupplag of Inw-aUludt oTectrcsuric 
■hocks io the plsuruAhosi boundary along equipotarmal migDtiie Rrid 
Ones. 

]. Geopbys. Sis,, Blue, Fapar JaIOAB 


5720 IniarsoLlonx between solar wlrd sr.d nagnstoiphtrs 
RADIO EK I 35 IOS BIOBATURE OF SAIUIH INK ED SIGHS Ik 
JUPIIEi'S HKHBTM TAIL 

H. IF. Dsaeh (RASA/aaddard Space Flight Center, 
laboratory Fas' Extraterrestrial Physic*. Orser.bslt, 
HD, 2DT71) 

taring tha ln larval from about Hay through August- 
1981, Uhsn Voyager 2 was inbound to Saturn, the 
Planetary Radio Ixtronaay Snatruainl nsisurad 
repeated, drsnstlw dscrsusx In tha Intanxlty aF Un 
Saturn Kllonatrle Radiation (3KB). Ths snlision 
dropouts averaged two orders of nsgnltuds below mean 
tntrgy Imtal* sod varied frosi shout i to 10 Saturn 
rotations In dural loa. Comparison with pra-Saturn 
snrountar YoySgsr I observations (Jira to Hovambsr, 
IMD) shows that the SKI dropout* wars tail qua to tbs 
Voyager 2 nhssrvIBg interval, conslatsat with tba 
olonsr prorldl ty of Saturn ta Jupiter' a distant 
aagnatntsll la 1981. Further, tba dropout* pomirrad 
on tha mra|a at tins idun Voyager 2 I* know to 
hsia bean within or osar Jupiter's mains tie tall. 
Interpretation or those event* ■* the radio signature* 
or auocoiilvo Saturn 1 m aril on I into Jupiter'*' tali or 
uato region la eoMlitttl with tha Isufapsndvnt 
svidaoea that tha am radio source I* driven 

tarn illy by ths *olsr wind r*a presiura. Ths 
dropout* art Identical La tba ona abiartsd Jut after 
Voysgar 2 eloseit sppraseh to Saturn, praviding ths ' 
belt ovldsnca lhaL Saturn was within Jupiter'* tall at 
ths t i>d or tha ancoontor. Th* asquanaa of ovanta 
'during this Saturn t»|l snreurttsr is deduead.-fftaturn. 
Tot l an nsgoatotalli famir, radio, astronomy, solar 
wind). 

J. Ceophya i Ms., B inn, Fapar 3A10C0 

5T30 la tsr sot Ions bslwctn afllsr wind and Hsgnstodpbsra 
"THI RELAY I0HSH IP flCTUEU SATURH K1L0MEIR1C RADIATI0H 
'AND THE HLU WUO 

H. D. Detail (Ouddard Spans Plight Cenlar. Leb oratory 
ror ExtreUrrastrial Pfayaie*, • Qraasbalt, HD, 20771), 
H. O. Riieksr 

Voyager spaasoraft radio. Interplanetary . plains, aqd 
intsrptBsetsr)' dag retie rid Id data are eaed to show 
that - laris anplltudo fluctuations in tha power 
IfMrotod, by tha Saters kllwetrta radio Mission or* 
best eorrelotad with soiar wind ran pressure 
variables!, to oil. tblrteea solar wind ' quest idea - 
previously found Important to driving terrestrial 
BHoetoephtrtd mdistatni afO other auroral processes 
ware exa>i eeO Tor svldoncs Of earrmletlon* with the 
Saturn radio Mission, me rseult* era eonktitent with 
hydrcremgoeila ways. or eddy Olf fusloq proecaatl driven 
by largA Male aolar wind pressure eliai)(M at Saturn’s . 
, day* Ids signs (e pane*. (Saturn, Voyager, radio 
saironoof,' solar wind). 

•J. Caophya. Sea, | Blue. Fapar 3AD697 
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5733 Magnetic Scania 

SSK m?T Cmn " imswm mmms a 


craning lEoaserup at at., 19BII. Ha find thee witUln 
Uva magnetosphere tba phase epaoe densities of 30 - 
63 kaV protore ua higher far pertloloe auauing paxe- 


lona alsaa . Ua f lad that tho proa aura of t ha 
background ipialee haa aavaral drain lc affactai The 


aio cpnip.iidii W |, h ..a... 

ha»o,, nnj -„ ylalJn0 J" «' Wn M ^ 

? * "T? uf In Zi £5* 


plena la I art ion a „j - “■ Bighar than tna densities of both out- 

dl polar,* ha. L onaat^SVh MMafiguratlm to «td and Inward flawing particles parallel to mo field 

westward r^L • raunJdw * 10,31 "d "item tha uagnatnaphera. The observation! are die- 

fcr fail*'. a„-.- . 1 ^ ly "V ™ ■■*»« a, « r Wdnlght, Cussed in tana of acceleration of tha ref lac tad and 

ctor at aynchaona” «hj t n'Vfco' r h r,n B «“"•»« (fotona In tea megneeopeuae 

.Hawed tov.rrlT.'alVgVui'o ? 1 'SLfiT tSl P«Blota — -Ml. 

JS-S^uT V oun J ?•»«»--«« &. *2S '• c,0,,h,, ■ taa -- "«• Pa » 1 ' 3 «*«° 

s~«i • AKras KiaKr smck - ” use - «■ 

srblc. * nllht,14 “ “BMClC field It aynchrnanua C. B. Kiclennan and L. J. Ldnzerottl (Bull Laboratories, 


towel of tha tearing fallibility can ha either anhinrad 
or radaced by a factor of 10 rroa tha Harrla type 
da pend log oa tha depth of tha panit rattan a f tha 
background partlclsa Iota tha neutral ahaat. 

J. Ceophva. 2a a. , Blue, Paper 3 A] 044 




thM 1 h “ “ 1,ead f inject*! near midnight at 

If t hS : •** notion nr tha hordnn 

,2 "« ,,,B *« th * «1— l-n doe. ant 


Wv mil, «.j. 07974) , S. H. Krlmlgll and 
Ra “a Upping 

Ion enanjy electrons (>2JUY) end protons (>30fceV) 
IT??oJ*1 ^ lh Ta Lo " Enarflir Chir “ fld "artlelg Experlnent 
la. T^r 1 7’ lh * wwunteri of the two Voyager space- 
eraft with Saturn are described. The characteristics of 


aako hot p Uiai q/ceaalhla an S, J “ C , lfl " (ro,e ™ ,B< ’ ubldl <,ayl,lt * b °!* ud outer ragneto- 

utiich .Ottiur .r U X "“ T ■M MtB pehar« and aro mphaslied. Only one crossing of the Saturn- 

saJSSsT-r 

nStirSltflS MMfc'ffaLWJ.t'Jsi; 

gtaaruar. ■lnutai after tha front puiaa over an Protons were observed to be Stnaolno from tha ril™^rlL 


obeorvar. 0, '" r " 

' ”r ,,U * 01 aapaneloii qf 

iri .Vj tavarda avaalni or 

tafl«loI^n t ^. C '‘“ Cl,, . M,1## 0r of field 

„"“ l ™ 1 " ,ta “™nlB* er aotnlDB I let Ora, jrowth and 
pb “* ,uh “°™ a 1 gear urea can oceur a lull - 


Identified during the Voyagrr ^approach "iSTiliSlT 
During several or these bow shock crossings, low energy 
ygdgcimh" ta SCr «“ 1n fl rm «■ direction 
sheath th “ In °* ™Dneto- 

r™ ?‘ ,BIVe<, t0 Be oriented prlna- 
pluh of iJO*. Prior to the inbound 

7SS S SSST c ™ l, * n 9* daMned by the magnetometer 
22? ^22 t i?.553 8 fr , . U " ,w ? ne rw P»*0M and elect- 


tanacuelr SaY.r™, .. «««r al»il- ?» s •»" observed to increase In intensity Further 


J. Ctephya. aea., BJua, Papa* 


cw * ,c "« nt opposite to the planetary field to 

SllnlJIiv C0 T pfl ™ lt ln the d fraction or the 
. £jt4 " 1n ;«0" of the nux distributions 


CTlfi Mat net la tali 

SS!K '»S!SSi J SS n " 

;;.w«k ^“.sns; ss'j.r.sss 

rail on! lh * pr “ ,tf " , B ht ration, and the poataldalaht 

' aBB W .nd’oSS ‘^nTwra 


37S3 rattle lea and Flalda (Plaena lnatablllrlrn) 
S1HUUTI0S3 OF BEAM SUITED MINOS SPECIES nYR.ltWRfWSICS 
IH THE FOBCCFINR EkPlRWEKr 

1. Roth (Space Sciancea Lab, University nf Cnlifnrnln 
Barhalay, California, 94T20). C. H. Carlaon. H. K 
Hudaon and B. L. Lyaak 

Thn Porcupine Bounding raekot exparloanl Included e 
□pinning daughter payload equipped with a kr-n-n plmu 
gun that allied an ion bun noarlv tranaverae to the 
aagnatlt field. Hava lnatrunonca on the nalii pjyU<ad 
iatoccod electrostatic vivos at hydrogon gvmham.nlra 
and at tha Invar hybrid rroquonoy within the bean, tfc 
have perfonad a anrlaa nf conputar alnulatloiv] tn ln- 

hlZl 8 !2l f h ! i 0h * Vlor or ■ B 7 Bt “ including n iron 

boon, nodalad froa the rackat neparlaent, and a bnck- 
Pla *“ <,f °^* M P»M o «anU co.i- 
of 6 T<>rogan. In thoa. ono-dlnonalonnl nlou- 
nl™ 3; npatiaHy hnnogen.aui a anon h MB U Injected 
perpendicular to the ugnatle field and at vnrlnu, 

h r ? ,P 3 Ct e “ th * “** P ro P a 8* e, °n vector a , 
nvaa aca azelted over a ranga or thoaa anelea with a 
«a£-«a growth ».r 0®, wh« tha annoo h„S I. I u .ho 
wave propagation direction. Daaplto thn imal I hydro- 
gen cone antra t Ion (wlx). ,ha wave apnctral Mnlylll 

X n Sr-i::ff| B “ r . i h '. hydro *° n Wrofraq UO ncI 00 

dIno!til3^J i ’ “ h “ :h dl “PP* Br high hoai 
deoaltlae when tha spectrin le dooliutod by tho levar 

p “ k - * ■iailar traniltlan la the ipoctruD via 
lean On the rocket flight dua to bean aprcadlng with 
lncroaalag dl.tanc. fr„ the ronou gu „. P 


n.pinn.„,„ n ol oylMi , b. 

ahnch. .angina „ om 

—0 angir.iiiy epocularly 
portion, Of tha shock pi£ta 22 . 
ohso.vad anoigloi of men, 

».e.al trance hypolhai,,^ nt mlud W 3 Ul "'- 
conserving (enaction 0 ( talar 
eccrunling for two vary an «»!.■?.. ** '* 
the magnoilc -nomanl If l,n «L 

during a ,|„ a i # a„ count „ wl.h .h^ L , ’ n U 

•h.l rriullipla «» BB | ™ >« h ft 

specularly reflected el the ,h 0C L Jl kh "* *taL 
distribution (if nn.ilclm ?'**'» U JL 


u.vuiounon of p.,i, cl „ „ h(eh Uw> 

Ihoir magnetic ntomonl. (b„* 52 ! I,hh *‘*tin 
J. O'Thya. Bc«., aiuo, P ™ #t 


a. -cmyn. Boa., aiuo, Pfl ,or Juijj 
SIvQ f Jupitrr 'ii Aerora) 


lba » -ovSi 

■mrnro with a lover limit iptad of s.10 kllmters nnr 
uund during the Voyager Z approach to the planet? The 
tliS I? d u3« raa V ubl0 '“ r ms 9™ l0 P fl iHB position at the 

et^ati^L* SJi ,C ! nt 1101 p ' 4,ma 8,leet probably oris ted 

fX r M (i*^ P 1 dUr,n » "fnute 

wirvai tne ratio of tha proton to magnetic field 

eren^a t^the h?ai» *'u.!l ! !II ,f,t ? ntty 5 ™ ater ma, 

«en at the hlghir latitudes nhere the measurennt was 

Mile. (Saturn magnetosphere, ngnetopause, plasma) 

J. Gaophya, Rai,, Blue, Paper JA0797 
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5. PaicJnann, and G. ^fascklar *' ’ Havelt,d 


i»3 Hagnatoapherlc configuration 

mSmmSSm* ” TU,, “ ,!, 0UTra “Sphere 

t.H. Beharron (MSA/Coddard Space Plight Center 

£ ssr 5mifrfrE5“jK:“ r - 

s^^saraKrjrsiar 


T. Hagai (Span* Solano# Laboratory, M 31/ Marshall 
Space Plight Canter, MintavlUe, AL 35812). J.F z 
John ion, and C. R. Chappell ’ 

Lov-energ, « 100 eV) Ion data from the plan, 
com position arpartcant on ISEE t ara eealnad 

plt<,h *"•>• diatrlbutlona ln 
*,} i 00,l , tl “* a af the aagnatoephere (L . 3-10), TV- 
pitch angle distributions ln the date set need here 

oMb.olae.lfi ad Into .oven typaa, hawIv.^MlI ar. 

rour esjor typaa, l.s., laotropln distribution, 

r33fJ° n, J [?"f d ~* llgnBd distribution, 
midtreotlona 1 r t eld-a li ‘n*l distribution, and low 
flux. The Iso trap la distribution which Mnsletn or 
vary low energy (typically < 10 aV) ions la ■ 

Sa-‘.ts£L l 


persistant feature on tha outer dayelda and It i. .... 

dl «rlbutlon region of th. 




5. PaicJnann, and G. 


Haveitadt, 


•' i S' 




e s=r ~ ars si rsr 

“““-"■SSS.’.KS'liS; “ k " 


SSKI2- *; »■«■»■* ^ o.;:f"h” r “ 

~s sv 


a.. SiSg y.’ir. w" s'rs, *rs 

nils erhanewent U n?st I Wt l on - ,, ^ ,B,t0Ip,, 

liter on at J51E-Z utileh u and ° r J “Pitar 

tcmral .equine, of he «.ralf!?3? °f The taiivara r 
field, and plama Dbisrvstionf and 5E*. ?* “SIJHtlc phaoownon 
iron anisolroplei S dltmtlld K ^ pr ° f l0n “J «"■ *HUp. 
"tar a magnetic neuirs? iSI !JJC *!™ of «caleralion Satwn nay 
l". plasma shSt. In thl* w1, , lrt ‘ J 'i" « 5*i-r 

Mm would move eartlM.nl follSSS^h^" iMflwtlc neutral portion of 
The extent of IhT™,?^!? KI™?.5*. a ™9«t'e Island. pls». nu 


J. Ooophye. Ree., Blue, Papar 1AD947 

S 15 : r SBd w <loa ’ thfln 1 «'■»*« - 

™ER L ^noii a * T,ON ° F ?12 "«*"«■>« URulllP-aiTtU. I TK 

&=S-™tW5^BrBK. 

iimss- 


own 1 a phi r a end tta ‘ tnB onaod. ,, , k k ■■■•Iiumnip Villi nubs I urn 

ismps: 

S5 “ n “ ^ov.sn k. SS Indlcn" ' (II 1 t “; % P --"'“ d - ^ 

that In the solar vlnd no ivtraaa. («»„:. ! * often localli.d nurh rs... 11,1 ln ■Porn 


3739 MagnacopnnH 

« srsT* phy,u ' 

HI have analyzed phase apace density obaervatlun. nr 
ting cuarent proton. 130 . |jo kevi during 

s.-=rri£=f = 


>733 (rlaanj Irutabllltlea) 

HBTABILfTT IM THE 

DnIwiral£?*"o l ?“i i ,I'; C ' wJ fl. f fl w ? t| yalca | laatltuee, 
9-V. Swift ' lakJ . *i-ak*, 99701) and 


»a often locallaad auch thar ,n s noc« 

aaparntnd by 30" ... ‘ ■7 nth ronaua aaiollltua 

In cantrant to thin on tha „,' r J nl ,,oIi "■Rnnlurua. 
■ lei lar featnr.n i 7t£££ZSl ■W-UtHlea. 
“Idth of the xter w. “‘ b * Brvod the W 


width of the afgl h. .... voanrvan arroas the GO* 

•!«« b b s!""l i "*- h-ui-.. 


•qulUb“’“li" a ^ b * t ^** B tw5 0[B Vlsaov 

■oatihiiuy. Th, flrae ..... !* tssring »od. 

ahaet la agulltbrlua with ■ of * « B ™nt 

■•mad else. i. tk« of. "• 

with a sagnet laid background 01™*"^ lB ■’•"“ihrlm. 

v«. . -pi. 


la "orn likely r,ld ' 1I R ,lt 

"MU Kp. The,. ’"DO rntliar than 

tbi pi asaia -ahaat no-lol wlillh !" l ° r ™ of 

uaed to explain Bonn nf n 1“ P r "Vloualy baun 
Pi 2 pulaoclona. (aannlril^ °!' ,,r¥ed Pfuportlca .if 
J. Gaophya. Re,., ai«, P, pa P " SmS“' Pl *‘ 


Chapm an Conference 
on Collisionless Shock Waves 
m the Heliosphere 


!™3" ; sarast . 

Boacon, HA < « P *3> B *IJ t j Df R *‘ k ' Bo “ton UiltoralLy, 
11“ A™.*-'?'* magnetOBat ar a >< ar a 


■wncn ware Chema ,Seh thar ,1 rfl P°7t.d, The 
currant nyatee. d.flnad of cho aubatorn 


currant ay a Lae, defined usfn. »IL ,5? r th " ,ubHtc 
saaoe latsd with these nulx.ti “ ldlot,tuda bays 

luogttudlnal "" 

"*lg« eodol la si to used ta w. ohBl "- * currant 
pclarlsetlon .. ^ E « r prat the ohaarvad 


r-'viuition paccern or thn »r j ' .i Z. 
pattern la usad to loa.J »w 1 2 Potions. This 
c-rcMt a ye tee, “* 1 «- P* ^ 

set. -t cm .: uh .” c ™ 


FebruMy 20-24, 1984 
Silverado Country Club and Resort 
Napa Valley, California 

Convenor: R. G. Stone 


'63* or the events, lit. „ J “ rldi " n tor only 
Pi a current ayatu and chi au * 88ata that th. 
■re not rlw„ ,b ,^ h ^ aub,to y B currant wedge 

; ™ ^ya^-eeHL ^ " 


■lUpticity of th, „ vafl “” Sr ' 1 .?• ■“«. of 


Abstract Deadline: 
November 1, 1983 


l-P- In lh. follow! 


fron thaan lstUud.r W i B a B8 m« "‘th prevloua taaulta 

<te« the field lta In ;L yW" l <“klag 

Batloatea of th. way, > *?”!! >WI B "=laphac«. 
thou that, in ira.rsl, k,tWBaB .t-tlon. 

nation pair lead. „!.!!! “* a 1 " 11 *" “f a 
7« both H and D mSJS"- “ -U lonsl C I was 
■tore coord Inst, bvk*— i*" plottad In s iah- 

>■7. thn Phnm d«S “' rt “ -Ul.tltnd. 

■how. ■ tendency to te, J, k 5“ Qf J *»glcude 
»f the current usdn. Thin porcl,m 

■ l “ ,i - -■“» ;r 

J- ««pby.. ie.. fBtaaj PapBr ^ mi ' 


shX C ° II L Sl0n,eS ? Sh0ck * macroscopic "**' 0ve ™ 1 ™ 

the heliosphere? ’ bubl ^ncal, supercriHcaJ, quasi- 


5785 Nhla tiers 


* C ty nami cs and n’olution. 

* Shocks associated with solar 
activity, planetary bow shocks, 
“rotation shocks, and shock- 
shock interactions. 


’ oa «nll iCal ' aup ercri H ca], quasi- 

shocks!" and *T uasi- perpendicular 

* P‘ S8i F ation mechanisms. 

• The foreshock. 

‘ Pllltid «,aaeJeraHon mechanisms. 


Vutanoo 1 C. X. Oort, ^ r.^,. 

bla * »6- the ^Sls tla ^J^ SsL^Ult pl *a“ , l*«rln 
«t- Using wBbinM osrrlad 

latlsu, the pith -Inti grated ~**f d arowth-rsla eslou- 

BBBbBr ft m m have him eaiET?. U ‘- or “ 

aT^mL 0 ' "*■ J dUtrlbo - 

t rased, ladenaqdait IT: . U tn,B »f sU the w>rea 

(ra.oh^tfni^t^? 1 f ^' oUon a "Red 
***** generally n*,. Tlwe the cravtli 


1..fr X-ray have hcrn'i.toctm , ‘T*- 

« Iiib lha Insalnu ....... c “l*l frm 


T."^:!i , s-jw == ?SK5, 


cnorgy hand. n c(M .| n , " “ 


In tarp ratat Ion 1. given I„ «.™ ef . iramltroi fy„ 
■ raaon ant Instability at low bean dnnsltlu. to a ron- 
reannanc Instability at high baaa denaltlaa 
J, Gaophya , Raa,, Blue, Papar 3AL024 


P^°_^i* a L® , , BX3t,on ■ convection, or nlrculatinn 

»SS££ i ™ imLt ,» 


cnorgy hand. Detector cmrav r.™T 
f Ic lent to dint liiRuIah , uj .pHi^^ 1 ** 
‘ However, Iho ah. P , of fj, 

*: M » po » r i-SeJTfflri 

of this auroral vmli.Ion 1. not alatra* T "** 
nut ra|, lung aa on tha E.rth, but 'S, 

linn valaalon from 0 and S Inna v!tb^n P .! W ^ 
twei-n 0.01 and i MeV/nuo praoypila.L ri, . 
rnnp of ihe lo plnau torua around Ll* r?* 
line calaalnn) . “ IMlJl, 

J. «cuphya. Hu.,, Hl ll0> p, p , rl|||Hj 


5W9.»iier.l (Low-tnarg* Pi .ana) 
CHARACTERISTICS OF LtH-CRElgy PUSH1 U IW 
plasmasphere and PLASMA SmSh * 




Ji'EaaEK: 

:nr l ^ ,dai8ht * ,otor durin « 9«*.i ^ ssfuiwi 

aollve tleaa are aaphaalaed. Tha abaanaf dun 

mpnletloni tended to group Into thru dlituuin 

Sl2LT«j ! ™ r " lr,pp,d «»lrlbi*to», 

■1 lined distribution, and ■ dlstrlbutia Hih il ri 

railJ, r ,d P, r“« "* "*■" IWIJBiA 

rnrlods of eagnatla quiet and ns otaenuieti 
3 w" ward during satlvt perlada. A* «u 
plena la ldentl f led aa anoountara vllh tor 
Plaawaapbra, while tha vara plaasa pjjvirtirun 
n?-« *!• out » ld a °f *1“ Pluauphara I. m 

plasaa trough. The praaenaa or than unluu 
populations my be responsible for Ui* dlffwrtah 
lha shape of the bulge-region plasaaiphvi dadxtf 
rren Whistler naaauraoantl TCarpantir, ljUluhi 
‘5:! l 1 tu "“«M«ta siMn on 000 5 rCh.pp.ll ltd 
• hi "" ,ff9Bl * Bf the apacaaraft paUellilip 
“■ *ow-enargy plaasa eaiauraaanLi la tiajUJ, I 
threshold affeot may bs operative utiaretf Has N 
cold pl^aaa density dacreasaa ta laaa tbu Has 1 
,10ns/ an , ths spaooaraft patantlsl rlMS U a pitUi 
valun suoh that cold plasaa fluex ara afIHUnli 
excluded fr* detection. (3CITHA, pcrLIele 
aaaiurnanLi, plasnsxphere). 

wplrva. Kuh. , Blue, Hsprr TAI052 


Physical Properties of Rock 


Mill tlnuiirliy, franiurp and flow 
riPEHIlhi .IF A FAULT ANL HLHULTIKO SLIP HIE Tv BJiu.* 
L'f HUIIr FUU TIIK EXTRACT I OH OF flEOTHCBUl lEXt. 1 
K. If ,i yn nil | (liupartBunt of Hechxnlcal bHauibg, I'- 
UlllVvrnUv, BvnJnl -ISO, Japan), II, ibd 

purl her dolulln .if Llsu bohavlor of » flail vllt * 
(lulil-fllli-d rug Inn ara pruseniod, i*ire sn oSU;j 
fault In mmlulirJ by an InLurfecu aciw Aid lv 
Mantle bn.lii-n Hru [ B rrictlanal emu set ud tlr no 
tunic nlrannoB varying llruarly with rtspNt u!G- 
" ru taken Into neernuu. It la ahown ihaiafsilii* 
k,-u|. fluid if t riora exlnla a npatiallv flutiwiUI® 
tnnlc iitrenn fluid RU|iarlBpoBfld on lbs Uoiar (rjf 
dvRendusit Hirnm, fluid although iho flueuuwcp' 
ludu emui bs Inrr.i'r Limn a lower Unit vtss lha ( tl‘ 

uhllquo. I| ip a I no rcvonlad that, aseapr f« W*® 
■>f n liurla, intal fault, thorn la aa uppar lUUU>t> 
ulao nf ||, u fluld-MIlcd region oven 11 ill IlsBJlT 
at rune Mold In apatlally rerlodlc. Aa thl lluU-b-- 
raniMii |„ crunted, nllp apraoda Iileglujw u lt tf=j p 
Tmill. Thl, i resulting slip la olaa nalyul- v** 
Hi'uLhiTDol hunt, hot dry rock) 

J * * pkvu. Ren., Had, Fapor 1B070B 


6H0 Rinat lot tv, fracture, and flow 
simng mHpngiiioH op hihulr-cryval mwi pw 
J. PeLer Halt (nepnrtHnt of naology, **'“'' *” ^ 
teohnln InalUuto, Troy, HY IRIR1) »m TMnrr ^ 
Oymeia ampronalan results are f*?* 1 *. 2Lf , a 
crystal 'nnalorlto nhoefeed along tho , 

n nxea in ornasuroa liatwoen 130 and 1*5 
■katas for both rtlraotlona ara "•*> a *J f.ij. 
alnfila ounce, lilt are dlaplioad U *“** , J" „• , 
0,« q/oe 1 lover than previous fnaoUr w , 
crystal forstorlto shocked along , 

proaauraa in exoasa of IM OH. arllK**' ^ 
at at. exhibit marginal avldanoa ftr 8?l 

bahavlnr in the niind-phasa raglo" il* 

Thus "hock-load od forst trite la 


tho b nxla In lh» nlxod-phaan and yi»f 

Above W OPS. Pin p regent remits 


preaanrea at vhtoh ahook pr ep nr tics hlT, ,J a *f •— iP 
to depend an aryatot nrLsntotlen. Th"sr , "°~ [ _ 1 gf. 


to depend an aryatot orLentitlen. ‘ Itf 
for bath nxsd-oxldn end peroVB«t*-n*" rf -4 
nrannuru nr rnntnrlte A 


raaant axoartBontal data ara aae«itallT“**r£ w 
ara In rut re a sent with tha 3-nxlb • ,p,rl !“r7jiw/llf‘ 
a end a »li date ara also aeoalrtenl u tv 

praaaura ananablaga hnoausi the '" aa ™T!!3 nlf f 
equation or state peraeatars l*ad lo * ^rn 
enlenlsied Hugonloto. A aalcalal* 1 ir,r T uktiiW 1 
Hug enlot la laaa danse then the praf rraa^ ^ r 
Hugonlote by about 0.13 a/* i ln f*rr7ITf*fvtorU* 
vloua naaeuraaenta on donee polyoryit*!*”" fgii gt* 
Interpolation between the •lw'o-fiT**) dd* 
Hugonlote and Hugonlata for W* 1 }^ *gu •*• 


mjgouiois one Hugonlote ror 
Yu.. Hugonlote tbit bracket TVla , j l | , * jl rf(* < | 
data not previously well deearlbed |d> 

steep release paths are very aUller ar ^ .*9*^ 


utsup reiBBee peons are verr pi •- 

awee, while tha ralaasa paths for U* a V»' 
■hallowar, Rugenlob .last La ll^t* jiuid" 


■"““»"r. nuqonion siiniD -- ^ [p8 , (iw-- 

snd b axes are ln good •jrflU ,l,t HUh J*J7 
nations by Hyono at el., hut ***' sell*' 

along the a axis deaonslrate a IflPl*'” .lid* 
tin deferaet local shook waves ao «* 
shook, e fan turn not pravloualy x 

ahook, with an aaplltudo of about 1 9 „ ojU^ 

tampers turn or about 350 K, cowl 11 
ln tarao of tha roraterlta a* t hh*V 
t Ion. (shook we vie, equation! of state, 4^. ■ 

J. Doophye. Boo,, Bed, Paper 3>W 78. . . 1 t '’.. 


THERMAL C0|5dUCTIV 1TY OF MINERALS. AT IS®. 
THE BFFECT OF PHASE TRANSITIONS 1 • - 
Roufnae. M.C. (SmliiuonUn Aiiroptfdal K*™.' 
Masaithiaeiix, 021)1). R. Joxnhu 

Thoory predku and meaiuraannU Ml™.*r!".li 
(tax tuch ax ihe Ixiiko ibsnnil iwWMif. ,ta 


V_ BWVfi MM 1DQ loom* 

lie utmdeni of ihirmsl expansion 

[nmailng dxntliy upon cmtiprealcpn of idW- ■ 

ctunlnoum modvl Iktiher pfedlru i dhconpnu^ F^gjj|k* ' 

ndnlc propenUx durlag I pbrn mMMon Mib » ""ygfcP; 

oo«r»dlnlon Mlk ivtUable otparfmcdnl *** 

pwem retuhx.caloiUud ftom x modH b**d 

Thlx modal nneeily pfedlrU an latreaM in 

dmpla compounds iraodbrnting ton i t- » •> 

«wa. Thaia rainlw man iho Impoiwatg of w | 1t , v“^ t ^gp|«B 
M denldy In dsttnainlng chingea ki lbW" od F Bt " 
pohnnorphiim. Tta Oanxa In ciyNal F nidwv> 


Contact: AGU Meetings, 2000 Florida Avenue, N W Washlh ^ ' 

, . t0 " f -«««4 88 ac^S^ ' 0009 


™ve* an generally hiv. sIbbs growth 

ajuatorlni tranHli, V " “«t*rgo r« 

■jaftEptis£SgaB , f i&v • 


I C« for baopra j ■ '■ J ■■ SSSfanqNM. JS3BS&<«S7iSr*AlwI . ^ : 

• ?.. .• 1 Published in BOS, Mav3l iqrh V I ' ^rw% C ksw 1 1iS5S in ^ ,0NS '■ p" 9 * 11 ™ *i*o*«« ** iuMmd p 

• • ■•■"• :■ . ■ M, P. Thom*-* (MS l^La.17* ' • wwd VMi qmi taucl, M|*r v 

• ■ '• • • '■• •'■■> .-! I .. L 9" Alimoa, NM 87S4S) i T 'fell 0 * Labireiory. •. th,nlta dafoimliMd flop ftp 

~ ~ ’ ''' ;< j f W Mon IhPOBh 


i a poIyinoiiSiiim. Tta chanio In ciyNal 
ala# affacta lha Uiermyi Mijducihky 
w*f Uw Iniettcllnx phonon modta V* btv*, 1 *; gWJ 
•. 'ta bulk tound xpetd,:of l(» e^*jSw' 

from the loniMudhul «d iianxwno vstod'k" W 
, ctUy^ dertwd hem Hu *ummk pcki^J^wdJS 
• pmiure tfeoeddenev U ihefmxl condwivw “YrTSihirflbC 


WOT 


M, P. fhomt'M (MS (usa- i - *7 - " • • ' ' "“"d ipoed igrtei taucii Wlcr wkb ugrA 5‘ *'•■ 

Lga AlRmo, NM 87S4S) a. Labor a lory, th,n . (ta ‘ d*(eimln*d flopi the »‘ an * a raS?"v; 

' ; WMfglo* i br.d I oli IL T.aJ' "«# eoqlribule kb loth.; :;• / 


■hbulhi. : ; •. 

I i Pager 3P09U ; ; '1 >, 
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Planetology 


ffaMlffw WLKULAr' HYIROGEH IH THS ATTOSPHERE OF 

I 1 *?* Rartaux x" 4 Kcckxrte (Inetltut d'Adronoale 
j Ksnue Clrculllre, B-1180 Bruxelles, Belgiua) 
^b'iiilstic p retire of light gaiex In the ateo- 
Tinr la iiaaieaaed after Voyager encounter. 
5* gn-Tayiicr thenreticll work of Huoleo 11973a) la 
loLlaud by tha «ao of paraeator. derived from Voyager 
I5 *l‘ r - tha radial dlatxncea of lurbopiDae level 
(UDO ta) Ui critical level 14100 tn), the exospheric 
Marital* (1*6 *) *" 4 »«■“• ■ialng ratio of 0.002 

f»7a Ao xoxlylicol expression of the solution of the 
AlffillM Must lea !■ Biv«" f° r ■ iphnric.l getuatry and 
,s iietbarasl xleoaphere. It ll uaed to predict aa 
Uutod" profile of R, In the upper acntaphere of Titan. 
Tl. aodlfiretloB of Ikla profile by a poialbla return 
lie* of I* fr« * tons to the otooiphera of Titan la 
sAeiMd. * aB d la found uegllglbla aiuce there it 
cAiinaiLeOXl evidence fro» Voyager that tba R, density 
II ] aia than 100 oT J In tha torua, at large dlit.net 
(He TIM- Tha H 2 concentration at the eacbaaa level la 
Sli iO'ca* stw tha theraal oacape of H, la nearly 
, l.i to ths diffusion l Lolling f Lux of 3.4 x 10* 
Blaealxt ca"‘ i“ at tha turbopauae level. Photo- 
diaiocl at i an of d t hie to provide for ao equal constant 
npplp of *j. (Titan , iteosphero, compos [ Lion) 

J. Cfcphye. Rfi., ffut, Paper JAID14 


nig inesmsis op planets 

lUDS'I Dies AWSFBEBS FSOR THB VDTAORB 2 BCV 
ggil UD ITTLLU 0CCDLTAT1WI 
g,R, faith (Ctaltr far Spiel Bol., Balv, of 
billsra bllf.i theiao, Axlaaaa, 81711), S.8, 
nullity, J.B, Bolharx, A.L. Broidfoot, B.l. 
bifal, J.C. HsCaBOall 

m liayarstara tad ooupciUlnn or tha eypar 
itasipksri of Bstarn faava bias lefarnd from 
liyilir * tl trivial* t apaatromitar oaenltatloa 
■uiirHiatp nil by obaervlag ths ana aad lha 
mr 4-fuqll villa they vara haleg oeamltad by 
him, III obiarvitlooi aaalyxad bora provide 
ilMipkltla yliuatari from 2900 km don to 9S0 
b skovi lha l-bar lorll raforrat to Iho aitxtor. 
Ill iHHriiin la tba Mdel slnvlatloa of tha 
fall ll 4>0 * JO I don to .boat IdOO km. Balov 
UM la tba Umpiritara daaraaaaa with a varlxbla 
liyil Mia fan to 120 l]t( ant tha eathiai 
Icasfiaii low ud at 1010 A 40 ta. A Mitlul 
liipirtlue at 120 E la appllad la tha aodal for 
lb ri|lea of lha marksas hoaopiaaa don to HO 
tavkire Ua pniiBt aaalyals tanlnataa. Coltaa 
uiixti af B, aid B vara eaaiusd fro 2900 ka 
4n> to Shalt 1100 ha. llvlag daealllsa Of IB.| 
•Mi 18* am-' iad El) - 1 .1 a 10* am-' alar 
Ol ixahlli It 2100 km. Haar tha aatbaaa 
lcaipcni Ua I, dlnalty ll (8(1 - 1.1 x M“ 
u-> till l a, enter dniity mlzlug ratio of 

I, 0 x >0-', na eddy dlffoalom aoaffleiiat la 

lb vlelllty af lha maibaaa homopaaaa la 
ilflaxiid ta ba -4,0 x 10* n> The steals 

k)fa*isa faailty profile aagiaila a doravird H 
flu af -1,1 a 10< is-' a- 1 froa war tha oxobxia 
fan lo a Mnkasl heudary af about 1200 la. 

J, Gisphva, Raa,, 3lua, Paper 3A090S 


IMO AiaMpberas of P Units 

HUGER 2 OtSOTATIOHB OF BATURH'S HID' LATITUDE CL'JUD 
lUIDUli BOSPHOLOGT, NOTIONS, ALTO EVOLUTION 
L.A. Sinarsky (Space Science and Engineering Canter, 
blnisicy si Viscenaln-Hadtaon, Had! son, Ulaconatn, 
HIC4), H.E. favarrimb, R.J. Vrauaa, and V.E. Suomi 
■lit Saturn's larga-xcala cloud banda and chr 
Ultrllutlaa of its local cloud IsaCuroa have a 
'Lirscterlatfr zonal organization. Tho latitude* 
tiKiia )0*H and <5*H contain two appoaltel* dlracead 
lKi le clnaa proximity, with many bright, acrlva 
*lli«*s In the westward Jat, and an unuauaL ribbon- 
lib nil tailor* encircling the planar In the 
Hltvitd Jat. Savaral of the smaller features within 
Hi vaitvard Jet de not ruin at fixed latitudes, 

, > B **aaci with asch ocher. One group ol v-ahapad 
Ifaivrai la found to Hava pertodi or high activity 
rutilated with tha passage of a cyclonic bright spot. 

“** Fourier analysed to detarnlns Ua 
qtctral coapoa Irion. The gmataar power la near 
>n vusbar nloa, with significant additional psaka 
Rearing at pltoatary wivanunbar 19. ik-JT, JS-JB, 

, Rhdaa velocLty Incrnasae with 

mounter . but la not well -described by a Ro.aby- 
“Wlti dlip.rslon relation. The curvature of ehn 
7!! Profile obtain. d from cloud tracking 

™‘ th" vaatwerd Jar axeneda tha atsndard 
1,1 ir!< condition, while the eastward 

•* e,,d " ‘ h « daap-clreulatLan 

of end Pollard 

L-— ■ «i 1982). The na addy valocltLas nn Saturn 
j at “ ■■ Inga aa thaan ohaarvad on 

'Hruliticn ) 0rn ' Cloud aar P holo BY > acmoapharle 

Raa., glue, Paper 3A103B 


WMteo.ph.ra. or Planota 

Ca!rfa5 T iS.!!?2. a m T * MH 1 * FH-I ABSOLUTE PATE 
fMolSw^v E " T “ D 7«klCATioH FOR RH, iUD PH, 
^WOHISTST Di Tffi ATHOSPIIERE OF JUPrTER J 1 

“•‘‘A'* 1 . B - *■ »sv« «"d L. 1 . fitter 
Fltlbt Canter, Aatranhamlatry Branch , 

Jl’i?! 1 * 1 <,r » l “d 7077 1 > 

Kf W •r! , ?. a l!* ,,al,d th,t °» photoohemiatrlae c»r HH- 
: J«if?o.iiv .c ,B tto “Wf atbosphere of Jupltar. 
u tb. rm y ’ *"* * NH, . PH, would, 

le t»rilur^* W,r * fMt •““Sh « Jovian at7alDepnorIo 
*1U it th.' r,Ma,r,ti amonla in thn upper atmosphere 
fcqH., t,BB aooeleratlni tne dHompoaltlon of 

i H k._ ‘ ™ abaolutn rate oonatant Tor this reaotlon 
ulx, rt. Dver kha tsnperstum Interval 218-456 9 

f 'eoruo* B n 4 vS. “* ° r pkotolpaia— laser Induoad 

,Ua rBdl0HlB " rB Produaod by 

it* itiii -J „* 01 eraonll highly diluted In ergan end 
ajlLleoIi.r, f 1 "®''"*"*"* RH, photons was maeaured by 
lire " oh ° r Lh® ffv« tempara- 

iMtaRML, 1 *! ^ N* atudy, tha reaulta wars shown to be 
fRrgmnl ,m n .V r } ,k ’° ,la * B IFH.], total praesure 

«x»5». rl * t,lt * nBlt Y (!■•?. Initial LHH.J). The 
i» E by r™ 1 roioite are beat represented for ZJB < T < 
"H-iM x««! r “ 3 lon k * ‘'i?* *i°'' 6 ) x ID ' 12 " " 

Y-ntaTu 0 S / I? “ wolaoulea where the error 

first fat, ral deviation. This represent! the 

Qj , g) J’** 4 " ft *he rate constant for tha raaetton 
border^ ,ra nomparad with an eatlmate Beds 

-| li r?!* t . for roanlta or tha radiolyala or 
Wi fj r gv "Ja I "e Arrhaniui parameters determined 
ttrr "i*oedli.' * rB a °n trusted with those for tho 
"• aim dl7~^ ,, : tl0M «»f H «nd OH with PH,. The resulti 
^IkrOfT, Jkoorntloally and the lmjlloationa 
Ifaidiera ^ ° r th * photonheelotry or the 

t^ilsct fw 31 naa we now rind that tha rate 

UU,t «r raxSJ, ™ ,ntlon K i * *«■, • NK. * PH_ la two 
khoi thitTi, 1 ,l °var tfiin rogulrid 3 lo thl aodel, It 
^Irlhition to L^“^ lDO "" ““ °° ls * B9«lUlble 
n*^Ulen^r ra tha rrayaiug or HH and tha 
UiBoe, » PhotMK ,3 ln ^ “FP" - nlBoa poire of Jupiter 
'■ Seo^r ^ * trjr ' Ph*»Phl«0.) 

■ Draw, Papar 3CI140 


654? Interior of planets 

«PIICATiraJ T ™*i!2E Rl 1,3 * PPLICilI0D 70 YEHU3 ARD 
UiPLItATlOHS TO YERUS ADD EARTH 

Paul Morgan (Lunar end Flanetsty InstltuU, JJOJ ms* 
Rood One, Houston, « 77u?B, USA) and Soger J. Phillip. 

Oroea sl.U.ru L*. batn 8B Earth and Ttnua suggest 
that both planets might ba aipeotad to less faaat h, tha 
Baov naohaniem. Available g.tn do net resolve plate 
tec tee ice on Venue, however, and other heat lea a 
Bsohanlaaa, such ea hot .pot best Loai. hsva bleu 
auggeated. Using o nodal vhloh gives a ralatlonahip 
aeeng surrat. elavatlon. Uthoaphorlo iblokoase and 
heat flu., wa teat tha hot .pot hen l M1 „ohsnua far 
lanua and determine that ll on, aeaily expiate the 
predieted heat loao of the planet with a nodeat nusW 
of hot spota (oo tha order of 55). Approilsately 93< 
or the napped topography of Venus oen ba explained 
solely oo tha baala nf llthsapherla thlaknaea 
varietlona. Udltieul cotpensatUn la required for 
topography above a radius of 60JJ lea, end this ceo ha 
affected by Inaerpentlag e vsrubl. thlckmse crust 
Into the nodal. If sniat n ueumad to ba geaaratid on 
thn craata of ua hot spate, probably by prooaaasa 
associated with vcleaniia, tha nodal m onnalatent with 
almost 99* of Hi asppad Vanua topograpsy. The model 
IB also basically aooeistant with avelUble gravity 
date and utarpraUttou which Indicate coapaasatad 
tusography and greet depths of compensation (100-1000 
km) far the mtd-latLtudas or tba planet, fas renaming 
approximately ll or the topography, not explained by 
hot spot oruatal generation, la thought to be 
compensated at a shallower dapth primarily by 
varietlona tn crusul thtsknaee, not dlraotly ralntad 
to hot apot volcsDiam. The aodala, re La t tag Bur fad 
alovatloo to Uthoepharlo tUckoaea and beat rioa, are 
grossly coda tint with either a puts ttotouo Of hot 
apnt heat loaa nsohenlas far Yanua. Tha rang* of 
Uthoapbana thioknsaaoa Upllad by tin range or 
alavstlona on Venus impllaa that if plat* Uatonloa la 
ths donlnant faaat lose BMhsniin on Tanux, tha mean 
plats velocities Bra slower than an Earth. Slow 
spreading ndgaa nhculd ba raaolvsbln by tha available 
Vanua topographic data, hut ara net apparent. A 
oonpnrlson and analysts of thn hypaonotrln ourvai far 
ths Eerth and Vanua suggests basin differences bataaan 
tba ourvea, the skewed terrestrial coins floor aurra 
balng conalatant with plat* teatonios, hut tba 
relatively aymontnoal vanuatan curve lndloataa that 
either plats taotcnlca diffars on Venue froa tha 
terrestrial analogue, nr plats taotonlna dnaa not 
donlnatn tha tspographla axprnaalon or Yenna taotonlas. 
The vanualan nurva la conalatant with a hot spot heat 
lose msohanlaa. A hot apet oruatal ganasls seohanlen 
ta praposad which would probably result tn crust vary 
alatlar to tha grant ta-graiaa tone tarralns ef many 
terrestrial Archaean or* ton*. Ha speculate that hot 
spot heat loss may have presaadad plate taotonloa aa 
thn dominant terrestrial heat loaa maohaalaa. (Vanua. 
hast loss, thermal leoataay, hot spot taotonlas) 

J. Gaophya. Ras., Pad, Paper 3BQ74B 


6373 Surfaca of Plsnaca 

SPECTRAL PROPERTIES OF KlkTURES OF K«T>DRlLU)lilTE AND 
DAW. CARBON GRAINS I IMPLICATION! FOR RSVTE SENSING 
MINERALS CONTAINING CHEMICALLY AND PHYSICALLY ADSORBED 
HATER 

R. N. Clark (Planetary Ctoatiancea Division, Hawaii 
Institute of Gaophya lea .IMIvsralty of Hawaii, Honolulu, 
Hawaii, 96822) 

The spectral proper claa frtfa 0.4 to )ia of menc- 
mortlloBlLe plus dark carbon gralna (called opaquaa) af 
varloua slits are studied aa a function ■ >1 rhe weight 
fraction ol opaque nacerlal present. The ralloctance 
laval and baud depths of the 1.4-, 1.9-, 2.2-, and 2.8- 
ua water and/or OH absorption Feature! ara analymd 
using darlYsd ampltlcal relail-airhlps and .cattorlng 
Lhecrv. It Is found that the absorpt fan band depths 
and rsFlactanco laval are a vary non linear function cl 
tho weight fraction ef vpaquei pro sent but can bo pre- 
dict u-1 fa msuv tasos by simple scuttorlag ihoarv. Th* 
?.8-um bound water fundamental band 1 1 tho ovosr diffi- 
cult nhacrpi Ion leaturo to auppresa. TTs ovortono ab- 
aorpl Icqi ar* suppresaad a greater raouni (hen the 
fundamental but aro still apparonc evon when 10- 'u we! 
epaques ara present . Thus tha band depth ratio of ono 
overtone by I I'Q fundumoalAl or tv another Lower cvcrtons 
vsrlns as a function or chu weight fraction of opaquaa 
present. Ths rulmr lunahlps observed, and th* simple 
acatrarlng theory praaonted ih™ that quantitative etc- 
poalcious) remote a* using atudlaa ara faialbla fat aur- 
facea containing coaplex alnaral mixture" ol thl" sort. 
Ths quoit Ion of the uniqueness af quantitative ranetc 
aiming la dlacuaaad. 

J. qe-iphva. Pea., Prd, Paper 1B1065 


5575 Surface of Plsnatl 

SATdBH‘5 SHALL SATELLITES: YOTAGER [ HAG I MG RESULTS 
P. Thoms and J. Vevarha I Labor a wry for Planetary 
Studies, Cornell University, Ithaca, ll.Y. 14853), 

D. Morrison, H. Davies, and T. V. Johnson 
Yoyagert 1 and 2 provided images or sufficient 
resolution for sorphologic and photometric studios of 
Saturn's smII satellites. These objects, oil wary 
difficult to observe fron Earth, orbit Saturn at dis- 
tance! or 2.3 to 6.3 Re (Just outslda the A-rlng Co 
Uio orbit of Dione) and range In mean diameter from 22 
to IBS km. All are Irregularly shaped (long/ihort 
axis ratios range from 1.4 to 2.0) and probably 
heavily cratered. While tracts have apparently boan 
leporLant in shaping these objects, observed crater 
dsns I ties suggest that the present forms may have sur- 
vived for about 4 billion yiari. Geometric albedos 
vary from 0.4 lo at least 0.8. These albedos and tha 
fox color data available aro similar u those of 
larger Saturn satellites Hhleh are known to have sur- 
faces made predominantly of water Ice. The range of 
observed albedos could ba explained by minor varia- 
tions In the mount Of dirk, opaque contaminants. 

( satellites, surfaces, 5a turn) 

J. Gaophya. Bam., Rad, Papar 3RD 389 

6599 General or HI seel limans jiillJlmi 

IMPLICATIONS OF VOYAGER DATA FOR ENERGETIC ION EROSION 
OF THE ICY SATELLITES 

L. J. Lanxerottl, C. Q. Haclennan, H. L. Biwn (Ball 

LaboratorlBl, Hurray Hill, H-J. 07974), R. E. Johnson, 

L. A. Barton, C. T. Rolwiui, J. H. Garrett, and 
J. U. Boring (Dapartaant of Nuclear Engineering and 
Engineering Physios, University of Virginia, 

Charlottesville, Virginia 22901) 

The possible production of a neutral partlclm tores 
by magnetosphere particle iwittBrlng of tha fey **tol- 
lltos (Enceiadui, Tethys, Dlona, B«) of Salairo is 
discussed. Particle spectra Prom the Voyagar Low Energy 
Charged Partfcla experirant are used tonither sjfth 
1 abora tory-darlved erosion rates and velocity distri- 
butions tor Ui# ejected spocljs. An «tendri tores 
rag ton In tha Inner ngaatotphart of Sahra Is exacted, 
with KsO oscapo f lures In Uia.vlclnltfu of th« satel 
H tes varying rrom "-Z to hW 1 » J°T h i" 0 * dent 
protons and from '*■6 to 14x10® axsl/rf/soc If the 
Incident Ions are all oxygen. (Ice apottorlng, Snturn, 
nagnotosphart parttclms). 

J, Gaophya, B,UB * To?oc “ 0S0J 
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6399 Gnnaral 

M4GHET1C DRIFTS » Ml DEPLKT10H OF 10 MV KLECTUDW 
ATVOYACER 1 BTOMJHKR DUE TV.* Rlsal&^N^ia 
B. B. Coldateln U« Profulafan Uh ““2Ji 1 ? l inSi 
iDitiCuca of Tacbnalmy, PasaioM. CollfownU, 9IIV9). 

*°Ih*' p^afallKY Chat the partial dtop-mt of the 10 

HaV alSotrona ote.rrad a. W I MMr M J 

might ba axpla Inad by a forhiddun 40 ma la 
lave* tig" tad. 8aceuaa tha conveftLon walacLty IB the 

tfafa.C^ of lo d.cp...«. 8"d “«“‘V.1nuTa • 

• lactraBf oppaaleg tha emmvmktlom roiolt ■ 
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8930 Balamle Baureea 

RABTHqDAUS IK THR OSOKO FRACTURE ZONEi SRI9HICITY, 
300SCE mOUSISHS, AND TZCT0HIC3 

A.H: Trahu (HIT/VHOI Jo lac program In Oceanography , 
Cambrldg*, HA 02139; now at U.B. Gaolaaicel Survey, 
Uoedi Bole, HA 02143) end B.C. Solaun 
*■ Port of the Rivera Qcaan BaLiotc Exptrleant 
(ROSR), a oatwork of otran bottom Mlaaonotara and 
hydraphonaa wia deployed In order ta deteralnm tha 
aalamle aharacterllllca of tha Oroaco transform fault 
In tha eintral aeatara Faclflu. lit praaanl 
hypecantral location! and aoarca nachanlinn (or 7D 
exrthquxkaa recorded by thu network. All aplcantars 
arm within tha trauiform raglan of the Orsica Fractura 
tone end clearly dalLnaata tha aetlwa plata 

boundary. xbouc half of the aplcanlora define a 
narrow Una or activity parallel ta the spreading 
dlcactloe and altnacad along a deep topographic trough 
which (oraa lha northern boundary of tha transform 
xooa (region i). Host local daptlii for chaos nvantl 
are vary aballow, within 4 ka af tho aaaflaor; aavaral 
will datanlnid focal daptha, hawavar, ara aa great aa 
7 km. Ha ahallowlng of Mlaalc activity ta abaarvad 
aa tha rlat-traaafara lntaraactton la approachadi la 
the contrary, ths daipeat aiaata ara wlkhie 10 ka of 
tha Interiacllon, Pint motion polarltLma for moat of 
thm earthquakaa tn region 1 ara coapailbla with right 
lataral atrLha-allp faultlog along a nearly vortical 
plana striking parallal to ihe spreading dtraactoe. 
Anothar xoae of activity la ohaarvad In ihn central 
part of tha xranafora (ragLnn 2). Tha apparent 
horlxoatal and vanleal dlatrlbutloa ol activity la 
LMi rag Lon la more acacia rad than In tba first, and 
tha Ilret motion radiation patterns of thssa events do 
not appear to ba coepatlbla with any known fault 
aa chan lam. Pronounced lataral variations In cruatal 

vaoloelty atructura ara Indloatad for tha transfer! 
raglan froa refraction data and manuranaati ef wan 
propagation direct loci- The affect of (hLa lataral 
hateroganalty oa hypocantira and fault plana solution! 
ll a va lulled by tracing raya through a ehrsa- 
dlminalBaal valeclty grid. Uhlla finding! for avanta 
In raglan 1 «a not llgnlflcantly affactad, In region 
2 eptcantraL nialocaclou of up to 10 ka and aslnutbal 
daflaeclani of up to 43° map result froa aaaunlng a 
laterally hoaaganaoui velocity atructura. Vhaa 
corrected far the afleeta of lacaral hataroganalty, 
tha aplccntara and fault plaoa aolutlona for 
aarthquikea In region 2 ara compatible with 
predominantly normal faulting along a lapugrapblc 
trough treading HU-SE; tba local daptha. hawavar, are 
poorly conacre Inad. Than rolulta auggoat an ta 

•choloa apreidlng caniar or leaky transform regime In 
tho control tranaforu region, 

J. Gaophya. fan. , Rod, Papar 1B1033 


6950 Bolmnio Sources (Hadtanlrnns) 

SYBTBWHC QiAtnE CF FOCAL KK3WJIEH WITH DEPIH D) THE 
HEOTOW GREAT BASDf 

U. H. Vat ter end A. 8. Ryail (SaLactilcg leal laboratory, 
UrtlvmraiLy af Hmvmla, fan}, tN B9557) 

For neat arena In the western Grant taaln fecal 
mdsanlmae show n ccne latent pattern of fwlonrlly 
etrlkm-allp notion far Aeilow sventa and cbllqua or 
narnal Blip for deeper avamm. Houovor. or Ion la Lien of 
thn aila of lmeat principal etreaa IT-nxla) ia dif- 
ferent far different armasi W-SE for uaitmm Nevada 
«d tha Rn lake ragira, «n3 NE-S4 far tha Harmoth 
lake* area. Alcng tho ranalnier af the Sierra nnnd* 
f rental fault Etna, T-oxee show bath orientations. 

In .yaneral the dianqa In nadumlmn with depth la In- 
terpreted ai the result af Incraasirq orortwrJen pres- 
sure, resulting In ratatlai of tho moxlnn raiy roaalvu 
etreaa (P-exial fron IwsrizonuL at <1"ptha lean than 
about 6 ta lo vertical at depths greater than about 9 
ton. TYm efaaance of normal -slip avotta at doplha 
qrmatar than ID ton ln on area (Hxe>-Exce Lb tor-inning 
mane) any ba axpla Inal ty a lacgor tar i cental tenvree- 
atve atraae aargared with arena chat da have noxnsl 
faulting at auch dopthn. ln aore arena conjugate 
right- end left-lateral ehear on nearly vurtloal frec- 
luree ray bo uudihd with tho farrution of ciuatera 
of m^ra-ftlled dlltea at shallow daptha. 

Aaaming etrlko-ellp faulting us be character I otic of 
oorttapiahai with -Japth Isa a than 4 tot and narnal fault- 
ing for events deeper than in In, extrapolation of 
measured utawir St real ln tha I«per feu kllanetmra of 
tha cruet providaa a rough set lire te of tha imxlnie end 
mlnlnua principal strsa. aa a function of depth. At 
about 3 km dapth we find that bath st rai ssm arm hoc- 
iTra.tal . with -/nl'jee ol nhjut 104 end 55 Hfa. raipec- 
■. ivuly. It <>i jf. vm trm n.dum prlncpnl wtreee 

te vertical and espial to the cr/arturdari prana ura, abort 
53C KPni tha nlnlnun atrmee te horizontal and about 
260-3C0 We. 

J, •Taupbye. Raa., Rid, Paper 3B1077 

6970 StruBture of the arugl and upper aeetle 
EABTH0U1EE LOCATIONS AND THREB-DIKEHSIORAL CRUSTAL 
STRUCTURE IN IHE COYOTE LUI AS BA, CENTRAL CALIFORNIA 
Cl EL Thurber (Dspertaant ef Earth ud Spice fieleeaei. 
State Uelveralty or New fork, Stony Brock, H. r. 11T94) 
Prarloua work on the Haul tans osa lorernlQD method 
hoe been lgprcred and exteeded to i&wrporata Iteratlva 
solution far oaptbquak. looetlaae end latarellr 
baterogeuene atruotorm. Approximate ray tnolng and 
parameter aeparaLlen ere le portent eleenats of th* 
Improved aethod. Ippllutloa ef the aethad to F-viv* 
arrival ties data rioorded by itetlena of the Dfi 
Oaoleglnil Survey Central Cellfarnle Network yields a 
tbreo-dlaenelonel aodal for tha nlosltr etniatura of 
tba upper eru.t In eo arte eneoapeieing the rupture 
■one or the Coyote Late earthquake of August 1979- 
fery etroag oerralatlou between the velooity model end 
thn geelogy and gravity and mmgnatlo anomalies ere 
observed. Improved ontlaetae of the Ioseliani of 
eertbqnkse In the etady erae ore else determined. The 
raloaitloo of expleelone lediaeta. apleentrel 
■aoorioles on the order or a kllooeter ar better. 
Baaed on the reviled hypoeentrel loaetlene, it le 
oooBluded that tha Sen Andreee feult le vertical la 
this area, with no eotuel erfaet between Urn spine atari 
and the fault traoe. In OHtraet the Celnaru bxs two 

(or aore) aetlve fenlt vertleil 

end another dipping 75° to the northeast. 

J. Oeophyx. Bee., Bed, Paper Ml 076 

6973 Structure ef the earth's Intexlor bnlow tha upp» 
gaoila 

THE 3HZAS-UAYI VELOCITY GRADIEHT AT THE BASE OF THE 
IIAHTLE 

Thome Uy (gelemologioal Lahore tocy, Cellfarela 
Inetltut* of Technology, filidanm, Cel If orate 91123), 
Done Id V. H* label ger 

The (■ let ire eeplltudil ud trsvml tlome o l Scfi aid S 
pheiee ere ntilleed to piece eaesttilnre oa the 
stiesr-vxTB velocity iredleat show the CBrB ^““; 
boundary. A prevlouely reported lopg-perlod fcSgf" 
anil cud* retie nlolau le the dietina rmoge 63 to 
TT le ehawn to be • Utilised (liters, Apparently 
produced by in eeplltudi anomaly In the direct 5 pheee, 
end therefore need not reflect tbs velocity irsdlent ec 
the bees ef the nintle. The implltude retioe that era 
feme of thl | u coaly ere Cflosletiet with ealeuletloao 
for the JB eodel or aodele with mild polities or 
negative valeclty gradleate lo ths loweraeet 200 ka ol 
the nentla. BcBV arrieelo ere partlnlerly seoetllva 
to tha ehter reloeliy eiruclur* Joit above the 
core -until bauodery. Iho eppereet errlvol tloo of 
StB? le u.wcb ee t iiceoda greeter tbto that. of ScSH 
lo tho die ten** range 75° to BT l« lu of Okhotsk 
.rente recorded lo North AaorioA. , Thle can ho 
oxplelnid by inxerforeoee effect! prodoced by 
local lied high velocity leyor or prrrtg poalilro lie " 
velocity gradient In *k* lourmoet 20 te of the untfa. 

A velocity tscrasio of rbout 31 lo required to explill . 
tha ohurvyd ehlfc batwreo ScEV.aod .lcIH. This th . , 
high velocity loyer varies letorolly, el It le «« 
abler ved U ilallxr dxta froa Argaatlaa evtrti. 

Refleod MCI ratal of the outernoot core * velocity 
■truntiue ere' ohtnloid ky nodelleg STS eigne lx lo the 
dlotenre range 73“ to Hr . 

J. ceophye, feed, i Red, Fspor 3BI110 

6973 Slrodcn nf lh« eerth’x hH»k» lilow ike upper ramj" 

REFLECTION PROPERTIES OF PHASE -TRANSITION AND . 
COktroSmONAL-CHANOB MODELS of TIIE^TD-RM disodn- 

aIc^Lom (Dawuosgi nl 0 cokey iad Oebpitflitt. UnMrdty of ClY- 

fornix *' 

; ! Sebmk obtorvxitota of ft* ram«loda into qizp PRW7onp.PT 
aggni e litbdWi codBdeni R - 7-l» lor nBtctioii farante . 
endlSde of llw 670-201 ducoodeldly. Thif tan ba CU1T pared with CM- 

" ^ iulxtod ratoitai owfflbeoB « iwwilii ike imeit of the namle tm- 
'Aloe' ratal Vnlotto and dm^ pfoltto Amtl .ikd. inadUoa - 
retlbr oert bkidaud Ibt pWra, pjrouni. gwoti, aid ohriH + 

inert*!* Pw moith wkh. Mtrttel upper .W . 
tore' iiaeile copped lion*, ike eowjdrt aeDetwn roefUoonU torn 
the phe« rreiWu pr«ioe« » ite 6T0.*n» dtagmtaiy «o ha thw 
D{4k Thext phase Irene Own prodikt Iktlf ewintan R If |h#y *»e 

SSbv* dZZun obkk lire, R ’^Uw to to 

» pcov>te» liratfomwtoa which »t*te R - 8R. In pewreL ghre 
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Ihdrmil jnJilifrift.il hi-unJiP| lijtfl ahnh would 0,,wr *.((•.« ,ufh j 
« hwmi-rel diUuiinnuiit «mu1iI rrobJi, hjkc neiligiHE wflb.i, ><n ihv 
rcllhiion EOcRkKni Thm ilihiugh limilf j h, „ n,iJtrjljli- jn.crljln 

ue>. lh: to iuralciii.il an d iflutu-.- dat, , un-lneicil model of 

ihe mini i s .iih , Jl*.onl,nc"u, , hinge In taoh phjiv- ml inmpnilLAn 

a | b JO k m 

J. Ceopbye. F«e., Pud, Fapei JBlClfv 


Social Sciences 


7310 Ecaroalea 

ALTO BAT ! TE STROCHJSIS FOR HATER RICB1I HASRETi 
J. HeyleeA IheiKtIDeper taunt of Civil Cnginearieg, 
Gniveieity of Illieaie, Uxbsam, llllaoie 41101) 
ead Eiedalpb H. Lyon 

The deilgB of eye time at marketable pi rail! far 
vil Pf ctieiiiplloi fxom necurel wetercouriei is 
aumimed. Fax the work reported opaa hare, the 
met in port out nneldetatiooe ere chose sxioclsted 
vllh i 1) ooeewl.lmty of future etriuMava end 
ecoeraic rand It (one, 2) loci t tool I Inure, eod 3} 
efficient end effertlwa functioning of the 
■srkets. Fart leu lex attest Inn le gives to the 
prob Ire ef implementing msrke tibia eight ■ eyitesi 
ie xegieei presently fallowing the riper fen 
doctrine. lathees regions rbe boil Important 
design dasieiOBi include t tbe bee is af deflellioe 
nf pmraitx, thm me sue lor isltielly distributing 
tb*«. eh" typm of oarhat aaebuliB oerd far thelt 
transfer after they ate leinrd, led lha 

reetrielloee placed on their uaa end iraneler. 

Three design dec I eions are exeninrd here with 
reaped te progroa object tree . inn ludlegi icon pole 
efficiency, equity, ease Of adnlnlexratlee. esd 
teptiavntatlao, eod nainteneace af lnelrvea flows. 
Altornsilvo approeebei to tha design problems are 
dlscaesed end trade -of fs implied by tbe dicieiooi 
■re Identified. 

Hater Beeour. Bee,, Taper WfliSl 

Solar Physics, 

Astrophysics, and Astronomy 

7720 (EleclraaagnBttc Red! e Li on) 

THE SOLA* ABSOLUTE SRECTNAl tRBADIAKE AT 1216 A AMD 
1800-3173 At 12 JANUARY 1133 

fl.H. Mount t Laboratory for Atnotphirlc and Spies 
Physfci, Universlly or Colorado, Boulder, CO 801419), 
fl.J, Rotten 

The full -dill lolar spectra) lrr|dlanc« tn tbe 
spectral range 1300-3173 A end it ly o mis obtained 
froa 6 rocket rtuinlUoa above White Sands Kltiile 
Rinse, Hew Mexico, en 12 January 1983. Coapirlson 
wHh netitireauii Mde in Key 1982 tbtw no channel 
within the pfaiolute errors af tbe exgerlaent. fh* 
sbialuU calibration of the I net rune Ml for this 
flight wu aeeoapl lined et the Hstfonil Bureau nr 
Sleedardi Synchrotron Radiation Facility. 

J. Ceephys, Ren., Groan, riper 3C0941 

7770 8 oee pete (rvedfotln) 

181 VIRBAL AURORA H A nOlCni OF HLAR ACT1V1TT 
0. H. B lira raa q ' (Pkyelca Depertasot, . lutop Cel lag*, 
Chest pal BUI. HAi 02167) 

. larsisl oeeBfreece fraqnucy uy be "led as proxy date 
for spier ectldlty. ta raceot years ntsMla data aid 
ew ratal data Aifinl Iba deeLloIng phua oi eae ' euoepot - 
njple un bean' weed' to pradiac the uxioeia -aoupot 
(umber - of the follOwleg eyoleV' This paper 4 1 ecu ere a . 
appropriate -uaa of aardrll data far tbla pur pore, aad 
testa tba validity of auch .■ procedarefer the peeled' 
.1721-1943, Tha resolve eba* that tbe ui of - nmsl 
suae far amtspot. elclwoa and tha pxscmdlog three Jeera 
oao. predict the eubeeqoeac sunspot number aexllfan, but 
Chet tbe predictor involve, two '.branches. -‘ Due,', fit ting 
th* majority Of observe tfona, esy ta , ptaiiiMU the 
aenel breech. ' The Other, called here . tba ‘ deficit 
brssah, give, fawad auroral pcourreocps thaa would be 
expected. TreetMnt ef Mpia)ic activity date In tbe 
aaae fsahtoa gives elaller, but not Identical -retells, 
(loos (tot Si anrovas . solar activity predletloa), ! > 

3. Goophys . las. , Rloe,; Paper 1*0733 - 


471 
































